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PREFACE 


The  busy  teacher  of  high-school  algebra  often  finds  that 
limitations  of  time  forbid  the  actual  working  out  of  all  the 
exercises  and  problems  in  a  text.  This  teachers’  edition  is 
designed  to  meet  such  a  condition.  In  its  plan  it  is  brief  and 
schematic  rather  than  complete  and  detailed.  Less  time  should 
be  required  to  prepare  a  lesson  from  this  outline  than  from  a 
text  giving  the  solutions  in  full. 

Lor  those  exercises  involving  not  more  than  one  process  in 
their  solution  the  answers  only  are  given.  If  two  or  more  pro¬ 
cesses  are  required  in  a  solution,  an  outline  is  given  which 
covers  each  step  of  the  work.  Moreover,  after  each  indicated 
step  of  the  work,  the  result  obtained  by  taking  that  step  is 
set  down.  This  scheme  affords  an  easy  method  of  tracing  a 
solution. 

In  the  solution  of  problems  the  meaning  of  each  letter  rep¬ 
resenting  an  unknown  is  clearly  stated,  the  equations  repre¬ 
senting  the  conditions  of  the  problems  in  terms  of  these  letters 
are  given,  and  the  schematic  solution  of  the  equation  or  system 
always  follows. 

The  authors  and  publishers  desire  the  cooperation  of  teachers 
and  school  authorities  in  limiting  the  circulation  of  this  book  to 
actual  teachers  of  algebra. 
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1.  Let  l  be  the  less  number.  Then  4 1  represents  the  greater.  There¬ 
fore  l  -f  4 1  =  120.  Whence  l  =  24,  and  41  =  96. 

2.  Let  n  equal  the  number.  Then  7  n  represents  seven  times  the 
number.  Therefore  n  +  7  n  =  216.  Whence  n  =  27. 

3.  Let  n  equal  the  less  number.  Then  8  n  equals  the  greater.  There¬ 
fore  n  +  8  n  =  72.  Whence  n  =  8,  and  8  n  =  64. 

4.  Let  x  =  the  third  number.  Then  2  x  =  the  first,  and  4  x  =  the 
second.  Therefore  x  +  2x  +  4x  =  252.  Whence  x  =  36,  2 x  =  72,  and 
4x  =  144. 

5.  Let  x  =  the  first  number.  Then  2x  =  the  second,  and  6x  =  the 
third.  Therefore  x  +  2x  +  6x  =  117.  Whence  x  =  13,  2x  =  26,  and 
6x  =  78. 

6.  Let  x  =  the  secdnd  number.  Then  2  x  =  the  first  number,  and 
3 x  =  the  third.  Therefore  x  +  2  x  +  3  x  =  192.  Whence  x  =  32,  2 x  =  64, 
and  3  x  =  96. 

7.  Let  x  =  the  first  number.  Then  5x  =  the  second,  and  20  x  =  the 
third.  Therefore  x  +  5x  +  20 x  =  312.  Whence  x  =  12,  5x=60,  and 
20  x  =  240. 

8.  Let  x  =  the  first  number.  Then  3x  =  the  second,  and  4x  =  the 
third.  Therefore  x  +  3x  +  4x  =  208.  Whence  x  =  26,  3x  =  78,  and 
4x  =  104. 

9.  Let  s  =  the  son’s  age  in  years.  Then  3  s  =  the  father’s  age  in  years. 
Therefore  s  +  3  s  =  44.  Whence  s  =  11,  and  3  s  =  33. 

10.  Let  s  =  the  side  of  the  square  in  feet.  Then4s  =  160.  Whence  s  =  40. 

11.  Let  w  =  the  width  of  the  rectangle  in  feet.  Then  3w  =  the 
length.  Therefore  2  w  -f-  6w  =  216.  Whence  w  =  27,  and  3  w  =  81. 

12.  Let  s  =  the  side  of  the  square  in  inches.  Then  the  width  of  the 
rectangle  is  s,  the  length  is  2  s,  and  the  perimeter  is  6  s.  Therefore 
6s  =  258.  Whence  s  =  43,  and  the  perimeter  of  the  square  =  172. 
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1.  3  a  +  4  6. 

2.  46- 3a. 

3.  62  -  a2. 

4.  a2  -  63. 

5.  3  a2  -  2  a2. 
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7. 

4  a26. 

13. 

(x  —  y)  VTx. 

8. 

a  +  6 
■“■■■  • 

14. 

(a  +  6)2. 

ab 

15. 

a  —  62. 

9. 

a  (2  b—  c). 

Ifi 

Sab2 

10. 

a(b  +  c). 

4  a3c 

11. 

12. 

7  x  —  (a  —  6). 

V5a  +  ^76. 

17. 

a  ,  4  y 

3x  c 

1.  20-  5  +  6-  10  =  11. 

2.  16  -  (8  -  2)  =  16  -  6  =  10. 

3.  14-  (16  -  8)  +  (12  -  4) 

=  14  -  8  +  8  =  14. 

4.  6-7-3  —  2  =  2  —  2  =  0. 

5.  8-6-3  —  10=  16  —  10=6. 

6.  18  -  (2 .3)  =  18  -  6  =  3. 

7.  (6 -3)  (17 -2- 5) 

=  3(17 -10)  =  3- 7  =  21. 

8.  23-2-6-4-2  +  16 

=  23  -  12  -  2  +  16  =  25. 

9.  18  -  (9  -  3)  =  18  -  6  =  3. 

10.  (10 -3)  (16- 3-2  +  8-4) 

=  7  (16  -  6  +  2)  =  7  - 12  =  84. 

11.  14  -  3  (16  -  2  -  5)  -  6  +  8  -  2 

=  14-3(6)  -  6  +  16 
=  14-3  +  16  =  27. 
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12.  (18  —  2)—  (4+ 2  -  8— 18  — 9)  — 6 
=  16- (4+  16- 2)- 6=  13. 

13.  (16  -  6)  (18  -  8)  -  100  -  5  -  5 
=  10-10-100-5-5 
=  1  .5-5  =  0. 

14.  (5  +  3)  (5  -  3)  -  4  -  3 
=  8-2  -4  —  3  =  1. 

15.  32— 2 -3 -1+12=9— 6  +  1  =  4. 

16.  82  -  2  -  8  -  3  +  32 
=  64  -  48  +  9  =  25. 

17.  4  -  3  -  2  (6  -  2  -  3)  +  8 
=  12  -  2  -  0  +  8  =  20. 

18.  8  (12  +  4  +  3  - 1)  =  8  - 18  =  144. 

19.  3  +  2  -  4  +  (3  +  2)4 


=  3  +  8  +  20  =  31. 

20.  (8  -  2)  3  +  8  -  2  -  3 
=  18  +  8  -  6  =  20. 


21.  3  -  4  —  6  •  0  +  2  -  5  +  2  -  72  —  2  -  8  =  12  —  0  +  10  +  98  —  16  =  104. 

22.  (12  +  24  x  18  -j'  3  +  6)  (24  —  4  +  3  —  2)  =  (12  + 144  +  6)  (7)  =  1134. 


2.  4a  +  3cZ  =  4-3  +  3-  7 

=  12  +  21 
=  33. 

3.  a6  +  cd  =  3  •  1  +  5  •  7 

=  3  +  35 
=  38. 

4.  c2  -  3  a6  =  52  -  3  -  3  - 1 

=  25-9 
=  16. 
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5.  abed  —  5/2  =  3  - 1  -  5  -  7  —  5  -  22 
=  105  -  20 
=  85. 

d  +  c  7+5 


6. 


/ 


6. 


3/  2  a  3-2  2-3 

0  126  c  12-1  5  „ 

/  b~  2  ~I“6“5~L 
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9. 


1  1  1_1  11  14  +  10  +  35 

c  +  d+7_5+7  +  2~  70 


59 

70* 


/2  6cd  22 

10.  -  +  -7-  =  r-r 

ac  af  3-5 


6.5-7 


3-2 


—  35tV 


a2  +  52  +  C2  +  d2  _  32  +  l2  +  52  +  72  _  9  +  1+  25  +  49  _ 
a  +  6  +  c  +  d  3  +  1+  5  +  7  16 

12.  5/3  +  4/2  —  4/—  5  =  5  -  23  +  4  -  22  —  4  -  2  —  5  =  40  +  16  —  8  —  6  =  43. 


13.  3/5  -  9/4  +  ll/3  -  ll/2  +  13/-  20 

=  3 . 25  -  9  •  24  +  11  •  23  -  11  •  22  +  13  •  2  -  20 
=  96  -  144  +  88  -  44  +  26  -  20  =  2. 


14.  af  =  32  =  9. 

15.  df+  fa  =  72  +  23  =  49  +  8  =  57. 

d  +/c  _  7  +  25  _  7  +  32  _  39  _  2i 
3c  +  a_  3-5 +  3  15  +  3  18 

4a  +  36  +  2d_4*  4  +  3  •  0  +  2  »  7  _  30  _  ^ 
17,  c+/+2  5  +  8  +  2  15 


18. 


19. 


a  +  c  +  d  4+5+7 

bd  bf  4 . 0  0  •  7  Ojj  _ 

c"^"acd  5  4  5*7 


20.  Va  +  V2 / 

=  Vi  +  V2  •  8 

=  2  +  4  =  6. 

21.  c  V2  af=  5  V2  -4-8 

_ =  40. _ 

22.  Vc2  —  a2  =  V 52  —  42 

=  V  25  —  16  =  3. 

23.  (a+/)(c  +  d) 

=  (4  +  8)  (5  +  7)  =  144. 

24.  ab(a  +  b) 

=  4  •  0  (4  +  0)  =  0. 

25.  (a  +  c)  (a  +  c) 

=  (4  +  5)  (4  +  5)  =  81. 

26.  a  +  c  (a  +  c) 

=  4  +  5  (4  +  5) 

=  4  +  45  =  49. 


27.  (a  +  c)  a  +  c 

=  (4  +  5)4  +  5 
=  36  +  5  =  41. 


28.  a  +  ca  +  c 

=  4  +  5  •  4  +  5 
=  4  +  20  +  5  =  29. 

29.  (/-  a)2 

-  (8  —  4) 2  =  42  =  16. 

30.  (d  —  a)3 

=  (7—  4) 3  =  33  =  27. 

31.  a2  —  2  ac+  c2 

=  42  _  2 . 4  •  5  +  52 
=  16-  40  +  25  =  1. 

32.  a2  +  2  ab  +  62 

=  42  +  2  •  4 . 0  +  02 
=  16  +  0  +  0  =  16. 

33.  c3  -  3  c2a  +  3  ca2  -  a3 

—  53_  3 . 52 . 4  _j_  3 . 5 . 42_43 

=  125-  300+  240-  64  =  1. 

34.  d  V2  af _ 

=  7  V2  • 4 • 8 
=  7  •  4  =  28. 


4 


COMPLETE  SCHOOL  ALGEBRA 


35.  Va2  +  ac 

=  V&  +  4.5 
=  V36  =  6. 

36.  +  36 

=  i\/4 . 7  +  36 
=  ^64  =  4. 

37.  13x  —  5y  =  11. 

13 . 2  -  5 . 3 
=  26-15  =  11.  Yes. 

38.  lx-  9  =  3x  +  25. 

7- 8-9  =  3. 8  + 25. 

56  -  9  =  24  +  25. 

47=  49.  No. 

39.  x2  —  5  x  +  6  =  0. 

22  -  5 . 2  +  6  =  0.  Yes. 
32  -  5  •  3  +  6  =  0.  Yes. 
42  -  5  •  4  +  6  =  2.  No. 

40.  x2—  7x  +  12  =  0. 


22 

-7. 

2 

+  12  = 

2. 

No. 

32 

-  7  . 

3 

+  12  = 

0. 

Yes. 

42 

-7- 

4 

+  12  = 

0. 

Yes. 

2x2  —  £ 

\x  — 

3 

=  0. 

2  • 

42  — 

5 

1 

CO 

=  9. 

No. 

2- 

32  — 

5 

.3-3: 

=  0. 

Yes. 

2(^)2- 

5(1) 

)  - 

-  3 

=  i  ~  §  -  3  =  -  5.  No, 


1.  (a)  14°  -  5°=  +  9°. 

(b)  14°  -  10°  =  +  4°. 

(c)  14°  —  18°  =—  4°. 

2.  (a)  -  16°  +  7°=—  9°. 

(6)  _  16°  +  12°=-  4°. 
(c)  -  16°  +  25°  =  +  9°. 

3.  (a)  —  16°  —  1°  ——  23°. 
(6)  _  16°  -  12°  =—  28°. 
(c)  -  16°  -  25°  =—  41°. 

4.  13°  +  7°  =  20°. 

20  •  69  miles  =  1380  miles. 


42.  A  =  —  =  —  77 

2  2 

the  area=  77  square  inches. 

43.  (a)  A  =  7rr2  =  -2y2. .  72  =  154. 

the  area  =  154  square  inches. 
(b)  irr*  =  ^  .  (J)»  =  1 J. 

the  area  =  -}  J  square  inches. 

44.  (a)  F  =  vr2h  =  -2J2. .  32 . 5 

=^  =  141f 

the  volume  =  141  cubic 

inches. 

(6)  7 rr2A  =  -272- .  42  •  7  =  352. 
the  volume  =  352  cubic 
inches. 

0  at2  32- 52 
45’  &  —  —  =  -  =  400. 

the  body  falls  400  feet  in  5 
seconds. 

46  *  -  at2  -  32  *  <16)2  - 
2  2 


=  4096. 


the  height  of  the  balloon 
=  4096  feet. 

ah  r t  n  42  •  4 

T  =  -6-  =  1°S- 

.*•  the  engine  is  10§  horse 
power. 
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5.  20°  —  5°  =  15°. 

20°  -  10°  =  10°. 

20°  -  15°  =  5°. 

20°  -  20°  =  0°. 

20°  —  25°  =  —  5°. 

20°  -  30°  =  _  10°. 

20  +  15  =  35. 

35  5  =  7  ;  after  seven  days. 

g  /a\  f  +  $4200  =  value  of  property. 
\  —  $2300  =  amount  of  debts. 
(b)  +  $4200  +  (-  $2300) 

=  + 
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f  —  $4200  =  amount  of  debts. 
a  \  +'  $2300  =  value  of  property. 
(6)  -$4200 +  $2300  =-$1900. 

8.  -  12°  +  9°  =-  3°. 

-  12°  +  12°  =  0°. 

*  -  12°  +  18°  =  +  6°. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 
21. 
22. 

23. 

24. 

25. 

26. 
27. 
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42  _  (_  2)2  =  16  -  4  =  12. 

33  _  (-  2)3  =  27  +  8  =  35. 

(5  -  3)  (3  +  2)  =  2  •  5  =  10. 

(6  —  2)  (7  —  3)  -  (4  —  9)  =  4  •  4  -f-  (—  5)  =-  3£. 

(6-i)(6+  i)  =  JaL-JjiL  =  20i. 

(-  1)2+  (-1)3+  (-  2)2+  (-  2)3  =  1  -  1  +  4  -  8  =-  4. 
9  +  3-  2  + 18 -h(—  3)  =  9  +  6  —  6  =  9. 

52  __  4  =  (_  2)  -  6  (-  3)  =  25  -  1  =  24. 

3-6-4-9  —  2-6-f-4  +  (—  3)2  =  2  —  3  +  9  =  8. 

32  +  2  -  3(—  4)  -  (—  4)2  =  9  —  24  -  (16)  =  7£. 

(+  2)2  _  2  (2)  (-  3)  +  (-  3)2  =  4  +  12  +  9  =  25. 


3 (4)2  (—  5)-  (-  5)3  =  3  •  16 (—  5)  +  125  =-  115. 

33  +  3(3)2 (_-2)  +  3(3)  (-  2)2  +  (-  2)3  =  27  -  54  +  36  -  8  =  1. 

43  _  3  (4)2  (_  3)  +  3  (4)  (-  3)2  -  (-  3)3  =  64  +  144  +  108  +  27  =  343. 

33  _  3  (8)2  (o)  +  3  (3)  (O)2  -  03  =  27  -  0  +  0  -  0  =  27. 

(-  4)3  _  25  -  300  +  240  +  64  =  29. 


52  +  3  (5)2  (-  4)  +  3  (5)  (-  4) 
2/2  =  (_  2)2  =  4. 
y3  =  (-  2)3  =  -8. 

2/4  =  (_  2)4  =  16. 

2/5  =  (-  2)5  =-  32. 

2  2/2  =  2  (-  2)2  =  8. 

2  2/3  =  2  (—  2)3  =-16. 

5x22/2  =  5  •  (3)2  (—  2)2  =  180. 
4x22/4  =  4  (3)2  (—  2)4  =  576. 
x2  -  2/2  =  32  -  (-  2)2 
=  9-4  =  5. 
x3  —  2/3  —  33  —  (—  2)3 


28.  x2  —  2  xy  +  ?/2 

=  32-2  -  3  (—  2)  +  (-  2)2 
=  9  +  12  +  4  =  25. 

29.  (x  +  y)  (x  —  y) 

=  (3-2)  (3  +  2) 

=  1-5  =  5. 

30.  x3  +  3  x22 /  +  3  X2/2  +  ys 

=  33  +  3  •  32(—  2)  +  3  •  3(— 2) 

+  (-  2)3 

=  27-  54  +  36  -  8  =  1. 

31.  4x  —  2  =  2x  +  8. 

4-5— 2  =  2-  5+ 8. 


=  27  +  8  =  35. 


18  =  18.  Yes. 


x2  +  2  xy  +  2/2 

=  32  +  2 . 3  (-  2)  +  (-  2)2 

=  9-12  +  4  =  1. 


32.  3x  —  5  =  2x  +  8. 

3(—  9)  —  5  =  2(—  9) +8. 
-32  =-10.  No. 


. 
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33.  x2  -  x  -  12  =  0. 

42  -  4  -  12  =  0.  Yes. 

(-  8)2  -  (-  8)  -  12 

=  64  +  8  -  12  =  60.  No. 

(_  4)2  -  (-  4)-  12 
=  16  +  4  -  12  =  8.  No. 

34.  3x2  +  19x  =  14. 

3  (§)2  +  19  (§) 

=  |  +  %p.  =  14.  Yes. 

3(2)2  +  19-2 

=  12  +  38  =  60.  No. 

3  (-7)2+  19-  (-  7)  =14.  Yes. 

36.  27°  -  16°  =  12°,  noon. 

27°  -  27°  =  0°,  4.00  r.M. 

27°  —  30°  =  -  3°,  6.00  i*.m. 

27°  +  12°  =  39°. 

39  -T-  3  =  13. 

13  hours  later  than  7.00  a.m  is 
8.00  p.m. 


36.  1800-1200  +  1750-400  +  820 

=  2770,  number  of  feet  higher 
than  at  first. 

37.  300  b.c.  =  —  300. 

1727  a. i).  =  +  1727. 

38.  —450  means  450  b.c. 

+  1917  means  1917  a.i>. 

1917  years  +  450  years 
=  2307  years  =  difference. 

39.  +  12  +  (+  3)  =  15,  number  of 

miles  per  hour  toward  bow. 
12  +  (—  3)  =  9,  number  of  miles 
per  hour  toward  stern. 

40.  —  500  =  weight  of  balloon. 

10  (+  150)  =  +  1500  =  weight 
of  men. 

+  1500  pounds  —  500  pounds 
=  +  1000  pounds,  weight  of 
men  and  balloon. 
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1.  ci+4  6  —  c. 

2.  4x  —  2  6  +  5y  +  10. 

3.  3  a62  +  2  bx  —  cy  +  4  a26. 

4.  5  x3y  —  5  xy3  +  c3y  —  2  cy3. 

5.  6x— 3a  +  26— 5x  +  3?/  =  x  —  3a  +  26  +  3?/. 

6.  5a- 46  +  3c  +  76- 2c2  =  5a +  36  + 3c- 2c2. 

7.  3  a2  +  2  62  -  7c2  -  4  62  +  5  a2  =  8  a2  -  2  62  -  7c2. 

8.  6  a36  —  5  a63  —  3  a26  +  3  a62  +  4  a3b  +  2  ah3 

=  9  a36  -  3  ab3  -  3  a26  +  3  ab2. 

9.  11  +  5  -  9  -  3  +  10  -  25  =  32  -  37  =  -  5. 

10.  16  ac  —  9  xy  +  5  ac  —  2  xy  —  6  ac  +  1 1  xy  =  15  ac. 

11.  7x  +  6a  — 15a— 8x  +  3x  =  2x— 9a. 

12.  12 y  -  lly  +  106  +  20?y-  256  =  15?y-  156. 

13.  4  a6  —  8  xy  —  1 2  ab  +  1 5  a6  —  xy  =  7  a6  —  9  xy. 

14.  14  x2  —  1 3  y2  +  x2  —  5  x2  +  ?/2  =  10  x2  —  12  y2. 

15.  5z2  —  4  y2  —  11  y2  +  z2  —  7  y2  =  6z2  —  22  y2. 

16.  7  c2d  —  5  a26  +  6  c2d  -  a26  +  9  a26  =  13  c2d  +  3  a26. 

17.  —  4  a262  +  6  x2y2  —  15  a262  +  3  x2y2  +  0  a262  =  —  19  a262  +  9  x2y2. 

18.  -  63  -  19  a  +  17  63  +  63  -  0  63  +  13  a  =  1 7  63  -  6  a. 

19.  12  a36  +  0  c2d  -  a36  +  16  a36  -  13  a86  -  25  c2d  =  14  a36  -  19  c2d. 
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20.  II  \/a  — 10VS+  21  Va-Va  =  l&Va. 

21.  3  Vx  —  //  —  Vx  —  y  -f  8 Vx  —  y  —  7  Vx  —  y  —  3  Vx  —  y. 

22.  3  (ex  +  6)  —  5  (ex  +  6)  +  8  (a  +  6)  ~  0(a  -f-  6). 

23.  —  7  (a  —  2  6)  +  (a- 26)  +  12(a  -  26)  =  C(a -  26). 
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1. 


x  +  3 
2  x  —  0 
3x  -  5 
Ox  -  8 


2. 


-  8 

-  8 


x  —  y 
2  x  +  ?/ 

7  x  —  4  y.  +  10 
10  x-  4  //  -  1 

3.  x  +  y  +  z 
X  —  3  y  +  4  z 

8  x  +  4  y  —  7  z 
6x  +  2y  —  2z 

4.  2  X  +  6  //  —  z 
8x  —  8y  +  Oz 

X  —  '//  —  z 

0  x  —  4  y  +  4  z 

6.  3x-l 

—  2x  +  4 
Ox  -  8 
3x  +  8 

lOx  —  2 

0.  x2  -  9 

—  4  x2  +  10 
8  x2  +  4 

—  2  x2  +  8 


10. 


8 x2  +  14 

a  — 
3  a  — 
—  2a 
a  — 


7.  6x  +  r>y 

13. 

x  +  2  z  +  3  y 

4x  —  Oy  +  Oz 

x  —  3  z  +  y 

8  x  —  3  y  —  3  z 

—  2  x  +  z  —  4  y 

12x  —  7y  +  3z 

0 

8.  7x  +  3z  —  Oy 

14. 

6  x  +  7  z  —  0  y 

5  x  —  4  z 

x  —  1 1  z  +  2  y 

2  x  —  5  z  +  0  y 

0  z  —  5  y 

1 4  x  —  0  z 

0  x  +  5  z  —  0  y 

9.  x2  —  x  —  2 

16. 

8a  —  7  6  —  Gc 

8  x3  —  4  x  +  r, 

—  4  a  —  3  6  +  5  c 

Ox2  +  8x-  7 

3  6  +  7  c 

9  x2  +  3  x  —  4 

4  a  —  7  6  +  0  c 

10.  x2  —  4  x  +  I 

-  2x2+  3x+  8 

16. 

9  ac  —  6c 

-  11  x2  +  lOx-18 

—  3  ac  +  7  ab 

-  12 x2  +  Ox-  0 

—  ac  —  1 2  a6 

6  ac  —  6c  —  6  ab 

11.  -  4  c2  +  Sc  -  5 

c2  +  c  +  1 

17. 

a2  —  4  a  +  10 

—  2c2  +  4c  +  3 

—  0  a2  +  6  a  +  4 

—  r>  c2  —  2  c  +  5 

2  a2  +  3  a  —  10 

-  10  c2  +  Oc  +  4 

—  3  a2  +  4  a  —  2 

12.  4x  —  6y  —  5 z 

18. 

—  a2  +  3  a  +  0 

Oy-  2z 

0  a2  —  4  a  —  13 

7  x  —  Oy  —  Oz 

8  a2  —  a 

11  x  —  6y  —  10  z 

8  a2  —  2  a  —  4 

3  c  20. 

a  + 

x  +  c  +  5 

7  x  +4 
+  7c  +  10 
2  x  —  r.  —  1 1 


3  a  —  10’X  +  3  c  +  3 


2a  +  2x  +  2c  +  10 
a  —  x  —  c  —  7 
2  a  —  3  x  +  4  c  +  7 
2  a  — 


x  +  0  c  +  15 
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21. 

x  —  1  —  3c 

28. 

5  ab  —  a2  4-  b2 

x  —2c—  a 

+  4  ab  +  5  a2  —  9  b2 

—  5  —  3  c  +  a 

'—2  ab  —2  b2 

2x  —  7  +  11  a 

7  ab  4-  4  a2  -  10  b2 

4x  —  13  —  8  c  +  11  a 

29. 

5x2  —  6x  +  11 

22.  2  x  +  3  y  +  5  z 

—  3  x2  —  4x  —  8 

x  —  y  +  3  z 

4-  7x  — 18 

3x  —  2 ?/  4-  lOz 

4- 13  x 

6x  +  18  z 

2  x2  +  10  x  -  15 

23. 

4x  —  20  z 

30. 

12c2-  lObc  +  8b2 

8x  +  9  y 

—  c2  4-  be  —  6  b2  4-  c3 

5z  —  Sy 

-lie3 

12  x  —  15  z  +  Qy 

lie2-  9 be  4- 2b2- 10c3 

24. 

a  —  3  (x  —  y)  +  z 

31. 

• 

4  x2y  —  xy  4-  y2 

—  10  a  +  4  (x  —  y)  + 

5 

—  2  x2y  —  3  xy  +4  xy2 

—  2  (x  —  y)  + 

6 

4-  z2y  4-  4  y2  4-  3  xy2 

—  9a—  (x  —  y)  +  z  +  11 

3  x2y  —  4  xy  +  5  y2  4-  7  xy2 

25. 

a  +  d  +  2  (6  —  c) 

—  12  a  +  6  cZ  +  7  (b  —  c) 

32. 

a  b  c 

2  +  3  ~  4 

11a  -5  (b-c) 

2  a  b 

+  7  d  +  4  (b  -  c) 

_T  +  2  +  C 

26. 

7  a2  -  13  b2  +  12  c2 

Z-T-b+l  +7 

-  a2  +  15  b2  —  7c2 
+  3b2  +  5c2 

4  2 

7  a  b  5  c 

- 4- - H  7 

6  a2  +  5  b2  +  10  c2 

12  6  4 

27. 

x2  4-  2  xy  4-  y2 

33. 

ax  4-  3  x  =  (a  4-  3)  x. 

—  4  x2  —  5  xy  —  y2 

34. 

2  ax  4-  x  =  (2  a  4- 1)  £. 

4-  16  x2  —  8  xy  +  y 2 

35. 

3cx—  x  =  (3  c  —  l)x. 

13 x2  —  11  xy  4-  y2  36.  ax  +  bx  +  cx  =  (a  +  b  +  c)x. 

37.  2  ax  —  3  x  +  bx  =  (2  a  —  3  +  b)  x. 

38.  3  ax  —  4  cx  +  x  =  (3  a  —  4  c  +  1)  x. 

39.  3  ax  —  bx  —  x  +  a2x  =  (3  a  —  6  —  1  +  a2)  x. 

40.  bx  —  5cx  —  x  —  4bx  =  (—  3  6  —  5  c  —  l)x. 

41.  (b  +  c)  +  3  (b  4-  c)  =  [a  +  3)  (b  +  c). 

42.  4  (a  —  x)  —  5  6  (a  —  x)  =  (4  —  5  6)  (a  —  x).  * 

43.  8  a  (a  +  3  6)  —  1  (a  +  3  b)  =  (8  a  -  1)  (a  +  3  6). 

44.  7  b  (x2  4-  y‘2)  -  a(x2  +  y2)  +  (x2  +  y2)  =  (7 b  -  a  +  1)  (x2  +  y 2). 
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1.  x  +  5  =  7.  H. 

Subtracting  5  in  both  members, 
x  =  2. 


4x  —  7 
2x 
x 


2.  y  —  9  =  6. 

Adding  9  in  both  members, 
y  =  15. 


3.  4x-6=14. 

Adding  6  in  both  members, 

4x  =  20. 

Whence  x  —  5. 

4.  4x  +  2  =  3x  — 4. 
Subtracting  3x  and  2  in  both 

members,  _  _  g 

5.  5x  —  2  =  4x  +  5. 
Subtracting  4x  and  adding  2  in 

both  members, 

x  =  7. 

6.  5p  =  3p  +  8. 
Subtracting  3p  in  both  members, 

2p  =  8. 

Whence  p  =  4. 

7.  4x  +  2  =  2x. 

Subtracting  2x  and  2  in  both 

members,  ^  x  —  _  2 

Whence  x  =—  1. 

8. 

9. 

10. 


3  n  =  n  +  3. 
2  n  =  3. 


4x  +  2  =  x  +  5. 

3  x  =  3. 
x  =  1. 

6x  +  6  =  3x  +  10. 
2x  =  4. 
x  =  2. 


12.  Sk-5 

4  k 
k 

13.  6  -  a 

3  a 
a 

14.  2x 

3x 

x 

15.  5  +  3  y 

2  y 
y 

16.  2x  +  8 

9 

x 

17.  6  +  2  q 

6 

Q 

18.  2  —  3  n 

1 

n 

s  • 

19.  4x  —  2 

3  x 
x 

20.  4x  +  3  -  x  +  5 
Combining,  3  x  +  8 

2x 

A 

X 


8  +  22  —  1 

22  +  2 
52 
2 
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2  x  +  3. 

10. 

5. 

7  -k. 

12. 

3. 

9  —  4  a. 
3. 

1. 

1  —  x. 

1. 

i  • 

y  +  4. 

- 1. 

-i- 

5x  —  1. 
3x. 

3. 

5  q-  1. 

3  q. 

2. 

n  +  1. 

4n. 

l 

?• 

7  +  x. 

9. 

3. 

x  —  10. 
x  — 10. 
-  18. 
-9. 

12  -  32. 
12-3  2. 

10. 

2. 


21. 
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22.  2x  +  3x  +  x  =  x  +  D+2x. 

6  x  —  3  x  +  9. 

3x  =  9. 
x  =  3. 

23.  4y-  3  +  3y  -  4  =  6y-  8. 

7  y  —  7  =  6y  —  8. 

y  =-  1. 

24.  36— 8x+4— 9x  =  2x  +  10. 

40  —  17x  =  2x  +  10. 
30=  19  x. 
x  =  f|. 


25.  3x  +  12x  +  17-x+ 4x  =  107. 

18x  +17=  107. 
18  x  =  90. 
x  =  5. 

26.  4&— 3=5&  — 16  — 43fc— 71. 
4  &  —  3  =  —  38  &  —  87. 

42  k  =  -  84. 

fc  =-  2. 
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1.  Let  x  =  the  number  of  papers  sold  by  second  boy. 

Then  x  +  5  =  the  number  of  papers  sold  by  first  boy. 

But  by  the  conditions  of  the  problem, 

x  +  x  +  5  =  67. 

Whence  x  =  31  ;  x  +  5  =  36. 

2.  Let  x  =  the  number  of  students  in  smaller  group. 

Then  x  +  3  =  the  number  of  students  in  larger  group. 

But  by  the  conditions  of  the  problem, 

x  +  x  +  3  =  51. 

Whence  x  =  24  ;  x  +  3  =  27.  ✓ 


3.  Let 
Then 
But 

Whence 

4.  Let 
Then 
But 

Whence 


x  =  the  less  number. 

5  x  =  the  greater  number, 
x  +  5x  =  30. 


x  =  5  ;  5  x  =  25. 


x  =  the  less  number. 

3  x  =  the  greater  number, 
x  +  3x  =  72. 


x  =  18  ;  3x  =  54. 


5.  Let 
Then 
But 

Whence 

6.  Let 
Then 
But 

Whence 


x  =  the  less  number. 

5  x  =  the  greater  number. 

5x  —  x  =  52. 

x  =  13  ;  5  x  =  65. 

x  =  the  number  of  cars  in  shorter  train. 
2  x  =  the  number  of  cars  in  longer  train, 
x  +  2x  =  72. 

x  =  24  ;  2x  =  48. 
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7.  Let 

£  =  the  side  in  feet. 

Then 

£  +  £  +  £  +  £  =  24. 

Whence 

£  =  6. 

8.  Let 

£  =  the  width  in  feet. 

Then 

3  £  =  the  length  in  feet. 

But 

£  +  3£  +  £+  3£  =  64. 

Whence 

£  =  8  ;  3  £  =  24. 

9.  Let 

£  =  the  breadth  in  feet. 

Then 

5  £  =  the  length  in  feet. 

But 

£  +  5£  +  £  +  5£  =  78. 

Whence 

£  =  61 ;  5  £  =  32^. 

10.  Let 

£  =  the  width  in  feet. 

Then 

£  +  12  =  the  length  in  feet. 

But  £  +  £  +  12  +  2-1- £  +  12  =  96. 

Whence 

£  =  18  ;  £  +  12  =  30. 

11.  Let 

£  =  the  length  in  feet  of  the  shorter  piece. 

Then 

£  +  8  =  the  length  in  feet  of  the  longer  piece. 

But 

£  +  £  +  8  =  36. 

Whence 

£  =  14  ;  £  +  8  =  22. 

12.  Let 

£  =  the  length  in  inches  of  the  shorter  piece 

Then 

3£  +  14  =  the  length  in  inches  of  the  longer  piece. 

But 

£  +  3  £  +  14  =  120. 

Whence 

£  =  26^  ;  3  £  +  14  =  93^. 

13.  Let 

£  =  the  first  number. 

Then  the  other  numbers  will  be  2  £  and  8  x. 

But 

£  +  2£  +  8£  =  22. 

Whence 

£  =  2;  2  £  =  4  ;  8£  =  16. 

14.  Let 

£  =  the  third  number. 

Then 

2  £  =  the  first  number, 

and 

4  £  =  the  second  number. 

But 

£+2£  +  4£  =  63. 

Whence 

£  =  9;  2  £  =  18  ;  4 £  =  36. 

15.  Let 

£  =  the  number  of  men  in  the  first  squad. 

Then 

£  +  5  =  the  number  in  the  second  squad, 

and 

£  +  5  +  10  =  £  +  15,  the  number  in  the  third  squad. 

But  £  +  £ 

+  5  +  £  +  15  =  95. 

Whence 

£  =  25  ;  £  +  5  =  30  ;  x  +  15  =  40. 
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16.  Let 

Then 

But 

Whence 


x  =  the  number  of  cars  in  the  shorter  section. 
2  x  +  2  =  the  number  of  cars  in  the  longer  section. 
x  +  2x  +  2  =  62. 

x  =  20  ;  2x  +  2  =  42. 


17.  Let 

Then 

But 

Whence 


x  =  the  less  number. 
x  +  1  =  the  greater  number. 
x  +  x  +  1  =  45. 

x  =  22  ;  x  +  1  =  23. 


18.  Let 

Then 

But 

Whence 


x  =  the  less  number, 
x  +  2  =  the  greater  number, 
x  +  x  +  2  =  36. 

x  =  17  ;  x  +  2  =  19. 


19.  Let  x,  x  + 1,  x  +  2,  be  the  numbers. 

Then  x  +  x  +  l+  x  +  2  =  72. 

Whence  x  =  23  ;  x  +  1  =  24  ;  x  +  2  =  25. 


20.  Let  x,  x  +  2,  x  +  4,  be  the  numbers. 

Then  x  +  x  +  2  +  x  +  4  =  48. 

Whence  x  =  14  ;  x  +  2  =  16  ;  x  +  4  =  18. 


21.  Let  x,  x  +  2,  x  +  4,  x  +  6,  x  +  8,  be  the  numbers. 

Then  x  +  x  +  2  +  x  +  4  +  x  +  6  +  x  +  8  =  85. 

Whence  x  =  13 ;  x  +  2,  etc.  =  15,  17,  19,  21. 

22.  Let  x  =  the  length  in  inches  of  the  shorter  piece. 

Then  x  +  1  and  x  +  2  =  the  lengths  in  inches  of  the  other  pieces. 
But  x  +  x  +  l  +  x  +  2  =  36. 

Whence  x  =  11 ;  x  +  1  =  12  ;  x  +  2  =  13. 
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a  +  3 

4.  —  4a  +  9 

7. 

4x  — 

9 

10. 

5X2/ 

a  +  2 

3  a  4*  7 

9x  + 

4 

53 

1 

Sss 

W 

CO 

1 

-  7a+  2 

—  5x  — 

13 

2x2/  +  a 

a  —  6  . 

5.  —  2x  +  5 

8. 

4a  —  2 

11. 

x  +  4 

a  —  4 

2x  —  5 

4a 

0 

-  2 

—  4x  +  10 

-  2 

x  +  4 

3  a  +  7 

6.  3x  +  6 

9. 

5c 

12. 

0 

2  a  —  3 

6x  —  3 

2  ab  - 

-  5c 

2x  —  5 

a  +  10  —  3x  +  9  —  2 a6  -f  10c 


—  2  x  •{•  & 
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13.  2x  —  2 y  +  z 
x  —  2y  —  3z 
x  +  4z 


16.  3a- 5b 

5a  —  4b  +  3c 
—  2a—  b  —  3c 


19.  —  x  —  y  +  6 

a—  x  +  y 
—  a  —2 y  +  b 


14.  4x  —  5y  —  3z 
4x  —  8  y  +  2  z 
3y  —  5z 


17.  5  x2  +  8  x  —  2 
3  x2  —  x  —  5 
2  x2  +  9  x  +  3 


20.  4  a  —  b  +  5  c 
3a—  2b  +  c  +  6 
a  +  6  +  4c  —  6 


15.  4a  +  5  +  2  c 

3a  —  2b _ 

a  -l-  3  b  2  c 


18.  -  5x2  +  8x-  13 
7x2  —  4x  -f  11 
-  12  x2  +  12  x-  24 


21.  a  —  3  b 

2  a  -f  2  5  —  2c  —  4 
—  a  —  56  +  2c  +  4 


22.  —  3a  +  4x— 3c  — 11 

2  a  —  3x  +  4  c _ 

—  5a+7x— 7c  —  11 

23.  c  —  a  —  b 

—  c  +  a  +  b 
2c  —  2a  —  2b 

24. -7  a2  +  8  a&  +  3  62 

2  a2  —  3  a6  +  62 

—  9  a2  +  11  a&  +  2  62 


25.  4  x2?/  —  5  x?/2  —  yz 

—  3  x2y  —  3  xy2 _ +  3x3 

7  x2y  —  2  xy2  —  yz  —  3  x3 

26.  3  a3  +  4  c3  -f  5  a2c  +  2  ac2 

a3  —  c3  —  3  a2c  +  3  ac2 
2  a3  +  5  c3  +  8  a2c  —  ac2 

27.  2x  +  5y- 3z 

x  —  2y  +  z 
x  +  7  y  —  4z 


28.  5x  —  2y  —  4z 
7  x— 9 y  —  3 z 

—  2x  +  7  y  —  z 

29.  6a  —  3b 

5a  —  4b  +  6c 
a  +  b  —  6c 

30.  5 

a  —  b  +  2  c 
5  —  a+6  —  2c 

31.  2bx  —  c 

ax 2  4-  frc  +  c 

—  ax2  +  6x  —  2  c 


3xy  —  z  —  3ab  —  c 

CR 


33.  0 

2x  —  4  y  —  z 

—  2x  +  4  y  +  z 

34.  2  c2  -  3  ac  +  4  a2 
3  c2  —  2  ac  +  a2 

—  c2  —  ac  +  3  a2 

35.  x?/2  +  x2?/  —  2 

—  3  xy2  +  2  x2y 

+  4  xy2  —  x2y  —  z 

36.  x  —  2  y  —  z 
3x  —  2  y  —  z 

—  2x 

x2-  7x  —  10 
3x2  +  14  x  —  8 

—  2x2—  21  x  —  2 


38.  x  —  y  —  2 
5x  +  3y  —  82 

—  4x  —  4?/  +  72 

39.  4-8  x2 

—  6  +  x2  +  5  x 
10  —  9x2  —  5x 

40.  a4  +  a2c2  +  c4 

—  4  a4  —  3  a2c2  +  2  c4 
5a4  +  4a2c2—  c4 

41.  3  a  +  5  b  —  c 

_0 _ 

3  a  +  5b  —  c 

42.  4a  +  6b  —  Sy 

a  — 12 


32.  3  xy  —  z  37. 

3  ab  -f-  c 


* 


J 


3  a  +  65  —  8  y  12 
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43.  a2  +  2  a6  —  1 
a2  -f  12  a&  —  20 
2  a2  +  14  ab  —  21 


a2  +  13  a6  -  30 
2  a2  +  14  ab  —  21 
—  a2  —  ab—  9 


44.  a  —  3  6  T  c 
4a  +  56  —  6c  +  4 
5a  +  2  6  —  5c  +  4 


a  —  6  T  c  —  x 
5a  +  26  —  5c  +.4 

—  4a  —  3  6  +  6c  —  x  4 


45.  5x  +  3x2y  —  15  xy2  46. 

—  6x  +  7x2y  — 12xy2 

—  x  +  10  x2y  —  27  xy2 
11  x—  5x2y  +  7xy2 

—  12  x  +  15  x2y  —  34  xy2 

47.  3x  — 4  xy  —  2  z 

—  3  x  +  7  xj/  —  4z 

3  xy  —  6  z 

9  x  —  2  xy  +  4  z  —  7  a26c 

—  9  x  +  5  xy  —  10  z  +  7  a26c 


4  a6c2  —  3  a62c  +  2  a26c 

6  a6c2  —  5  a52c _ —  4  a262c 

10  a6c2  —  8  ab2c  +  2  a26c  —  4  a262c 

2  a6c2  +  7  a6‘2c  —  3  a26c _ 

8  abc2  -  15  ab2c  +  5  a26c  —  4  a2b2c 

5z  —  2  xy  —  a2bc 
—  z _ —  6  a26c  +  9  x 

4  2  —  2  xy  —  7  a26c  +  9  x 


4x  —  3y  +  6 

51.  x  +  3y  —  2z 

53. 

4x  —  3y  +  7 

3x  +  5y  —  10 

4x  —  5y  +  3z 

4x  —  8 

7x  +  2  y  —  4 

5x  —  2y  +  z 

8x  —  3y  —  1 

3x  —  2y  —  6  z 

2  x  —  5  y  —  4 

7c  +  5d  —  c 

2x  +7  2 

6x  +  2  y  +  3 

4c  +  5  d  —  9  e 

3c  +  8e 

52.  5x  +  3 y  -  z 

54. 

3c  —  5  d—  e 

4y  -f  7z 

5c+  6d+lle 

x2  +  2x+  5 

5x+7y  +  6z 

-2c  -  lid  -  12 e 

2  x2  +  x  —  10 

x  —  y  +  3z 

5c  +  4  e 

3  x2  +  3  x  —  5 

4x+8y  +  3z 

—  7c  —  lid  —  16  e 

x2  —  5  x  +  3 

2  x'2  +  8  x  —  8 

55.  3a+36—  4c 

x  +  4a  —  36  —  11c  —  4 

—  x—  a+66+  7  c -f  4 


-36-  3c  -  4 

—  8  c  +  4a  +  x 
_36  —  11c  —  4+4a  +  x 


56.  x3  —  c3  +  3  cx2  —  3  c2x 
x3  -|-  c3  —  4  cx2  —  2  c2x 

—  2  c3  +  7  cx2  —  c2x 
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1. 

Transposing, 

Combining, 

2. 

Transposing, 

Combining, 

Whence 

3. 

Transposing, 

Combining, 

Whence 

4. 

Combining, 

Transposing  and  combining, 
Whence 

5. 

Transposing, 

Combining, 

6. 

Combining, 

Transposing  and  combining, 
Whence 


Page  58 

4x— l  =  3x  +  3. 

4x  —  3x  =  3  +  1. 
x  =  4. 

4x  +  5  =  x  —  10. 

4x  —  x  =  —  10  —  5. 

3x  =-  15. 
x  =—  5. 

-  6y  -  2  =  1  -  9y. 

9y  —  Qy  —  2  +  1. 

3y  —  3. 
y  =  1* 

6x+3— 2x  =  27. 

4x  +  3  =  27. 

4x  =  24. 
x  =  6. 

4?/  +  3  =  2  +  5?/. 

3  —  2  =  5  y  —  4 
y  =  l. 

4&  +  1  —  2fc  =  4. 

2fc  +  1  =  4. 

2fc  =  3. 


7.  16  +  4  x  —  4  =  x  +  12. 

Combining,  12  -f  4x  =  x  +  12. 


Transposing  and  combining, 
Whence 

i 

8.  4x  —  15  =  15  —  x  —  5. 

4  x  —  15  =  10  —  x. 

5x  =  25. 
x  =  5. 

5n  +  ll  —  2n  =  6  —  4. 

3n  +  11  =  2. 

3  n  =  —  9. 
n  =  —  S. 


3  x  =  0. 
x  =  0. 

10.  2  x  -  1  =  29  +  7  x. 

-  5x  =  30. 
x  =—  6. 


11.  3&4-9-4"5/c  —  S3  —  0. 

8k-  24  =  0. 
8&  =  24. 
&=  3. 


9. 


16 


COMPLETE  SCHOOL  ALGEBRA 


12.  3  A  — 20+  8/i  —  24=  0. 

11  h  -  44  =  0. 
ll/i  =  44. 
h-  4. 

13.  6x-  13  +  2x  +  3  =  0. 

8  x  —  10  =  0. 

8x  =  10. 
x  —  -  g-  —  ¥. 

14.  x  +  2  —  5x  =—  9x  +  12. 

—  4x  +  2=  — 9x  +  12. 
5x  =  10. 
x  =  2. 

15.  4x  +  3  =  15  +  2x  +  6. 

4x  +  3  =  2x  +  21. 

2x  =  18. 
x  =  9. 


17.  9  —  8/i  +  2  =  3  —  4/i. 

11  -  Sh  =  3  -  4 h. 
8  =  4  h. 
h  =  2. 


18.  3  —  5x  +  2  —  5  +  7  x. 

5  —  5x=5  +  7x. 
0  =  12  x. 
x  =  0. 


19.  8x  —  3  x  =  15x  +  4  —  13x. 
5x  =  2x  +  4. 

3x  =  4. 

x  =  f  • 


16.  3?/  +  5  +  ?/  +  3  —  0. 

4  y  +  8  =  0. 
4y=-8. 


y  = 


-  2. 


20.  8  +  7?/  —  13  =  ?/—  27— 5?/. 

7?/  —  5  =  —  27  —  42/. 
112/  =-  22. 
y=- 2. 


21. 


3X  _  15  _  io*  -  9  +  16x  -  21  =  0. 

9  x  -  45  =  0. 

9  x  =  45. 


x  =  5. 


/ 


22.  18  +  5x  -  6  -  2x  +  1  +  3x  -  25  =  0. 

6  x  —  12  =  0. 
6x  =  12. 
x  =  2. 

23.  0  =  18  —  4x  +  27  +  9x  —  3  +  16  x. 
0  =  42  +  21  x. 

-  21  x  =  42. 
x  =—  2. 


24.  5n  —  8  +  4n+5  =  7n  —  3  —  2n  +  5. 
9n  —  3  =  5n  +  2. 

4  n  =  5. 
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IT 
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1.  Let  n  =  the  number. 

Then  n  +  16  =  37. 

Whence  n  =  21. 


2.  Let 

n  =  the  number. 

Then  n  — 

23  =  9. ' 

Whence 

3 

II 

CO 

u> 

3.  Let 

n  =  the  number. 

Then  n  +  28  =  15. 

Whence 

n  =  —  13. 

4.  Let 

n  =  the  number. 

Then  n  — 

15  =  24. 

Whence 

n  =  39. 

5.  Let 

n  =  the  number. 

Then  2  n  — 

13  =  49. 

Whence  * 

n  =  31. 

6.  Let 

n  =  the  number. 

Then  2  n  +  16  =  12. 

Whence 

n  =—  2. 

7.  Let 

n  =  the  number. 

Then  3  n  — 

16  =  n. 

Whence 

n  =  8. 

15.  Let 

n  = 

Then 

5n  +  16  = 

Whence 

n  = 

17.  Let 

n  = 

Then 

n  +  12  = 

and 

n  +  n  +  12  = 

Whence 

n  = 

18.  Let 

n  = 

Then 

n  +  42  = 

and 

n  +  n  +  42  = 

Whence 

n  = 

19.  Let 

n  = 

Then 

.  n  +  5  = 

and 

n  +  n  +  5  = 

Whence 

n  = 

8.  Let  n  =  the  number. 

Then  3n  —  23  =  2  n  —  8. 

Whence  n  =  15. 

9.  Let  n  =  the  number. 


Then  5n  +  12  =  8n  — 6. 

Whence 

n  =  6. 

10.  Let 

n  =  the  number. 

Then 

4n— 7=2n  +  21. 

Whence 

n  =  14. 

11.  Let 

n  =  the  number. 

Then 

90  —  n  =  n  —  16. 

Whence 

CO 

XO 

II 

12.  Let 

i 

x  =  the  number. 

Then 

x  —  16  =  2  (52  -  x) 

=  104  —  2x. 

Whence 

x  =  40. 

13.  Let 

n  =  the  number. 

Then 

14  +  n  =  58  —  n. 

Whence 

n  =  22. 

14.  Let 

n  =  the  number. 

Then 

2n  +  9=  5n  —  12. 

Whence 

o-’ 

II 

£ 

the  number. 

3  n  -}- 10. 

-  3. 

the  less  number, 
the  greater  number, 
58. 

23;  n  +  12  =  35. 

the  less  number, 
the  greater  number, 
8. 

-17;  n  +  42  =  25. 

the  first  number, 
the  second  number, 
21. 

8 ;  n  +  5  =  13. 


v 
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20.  Let 

n  =  the  less  number. 

Then 

77  +  41  =  the  greater  number, 

and 

n  +  n  +  41  =  85. 

Whence 

n  =  22 ;  n  +  41  =  63. 

21.  Let 

n  =  the  first  number. 

Then 

n  +  5  =  the  second  number, 

and 

n  +  17  =  the  third  number. 

But 

n  +  ft+5-fn  +  17=  55. 

Whence 

n  =  11;  n  +  5  =  16;  n  +  17=  28. 

22.  Let 

n  =  the  first  number. 

Then 

—  10  =  the  second  number, 

and 

2  n  —  2  =  the  third  number. 

But  n  +  n  —  10  +  2  77  —  2  =  16. 

Whence 

n  =  7;  n—  10  =  —  3 ;  2  n  —  2  =  12. 

23.  Let  77, 

?i  +  1,  n  +  2  be  the  three  numbers  in  question. 

Then 

77+71  +  1+  71+2  =  90. 

Whence 

77  =  29;  77  +  1  =  30;  77+2  =  31. 

24.  Let  n, 

77  +  2,  77  +  4  be  the  three  numbers  in  question. 

Then 

77+  77  +2  +  77+4  =  33. 

Whence 

77  =  9 ;  77  +  2  =  11 ;  n  +  4  =  13. 

25.  Let 

x  =  the  width  in  feet. 

Then 

3  x  =  the  length  in  feet, 

and 

x  +  3x  +  x  +  3x  =  32. 

Whence 

x  =  4;  3 x  =  12. 

26.  Let 

x  =  the  width  in  feet. 

Then 

2  x  =  the  length  in  feet, 

and 

x+2x  +  x  +  2x  =  102. 

Whence 

r)l 

CO 

II 

8 

T— 1 

II 

8 

27.  Let 

x  =  the  width  in  feet. 

Then 

2  x  +  7  =  the  length  in  feet, 

and  x  +  2  x  +  7  +  x  +  2  x  +  7  =  110. 

Whence 

x  =  16;  2x  +  7  =  39. 

28.  Let 

x  =  the  bookkeeper’s  salary  in  dollars. 

Then 

|  x  =  the  stenographer’s  salary  in  dollars, 

and 

x  +  |  x  =  40  —  5. 

fx  =  35, 

and,  dividing  by  x  =  21 ; 

%x  =  14. 
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29.  Let 

Then 


x  =  James’s  allowance  in  cents. 

2x  =  Elizabeth’s  allowance  in  cents, 


and 


But 

Whence 


2x  +  50  =  John’s  allowance  in  cents. 
x+2x+2x+50  =  150. 


30.  Let 
Then 


x  =  20 ;  2  x  =  40 ;  2  x  +  50  =  90. 
x  =  the  number  of  courses  laid  the  first  day. 


and 


x  —  2  =  the  number  laid  the  second  day, 
x  —  4,  x  —  6,  x  —  8,  x  —  10,  etc. 


=  the  number  laid  on  each  succeeding  day. 


But 

Whence 


x  +  x  —  2  +  x  —  4  +  x  —  6  +  x  —  8  +  x —  10  —  120. 


x  =  25. 


Page  66 


X.  14  —  (6  —  3)  —  5  =  14  —  6  +  3  —  5  =  6. 

2.  io  +  (7  -  4)  -  (9  -  7)  =  10  +  7  -  4  -  9  +  7  =  11. 

3.  (7  _  5  +  2)  -  (6  -  4)  +  12  =  7  —  5  +  2  —  6  +  4  +  12  =  14. 

4.  11a  —  (4  a  —  9  a)  +  (6  a  —  a)  =  11  a  —  4a  +  9a+6a  —  a  =  21  a. 

5.  (2  5  —  5a)  —  (4a  —  6  —  7 a)  =  26  —  5a  —  4a  +  6+  7a  =  36  —  2a. 

6.  a  —  (6  —  a)  +  (2  6  —  3 c)  =  a  —  6  +  a  +  26  —  3  c  =  2  a  +  6  3c. 

7.  a  -  6  -  (c  -  d)  +  (a  -  6)  -  (6  -  c) 

—  a  —  6  —  c  +  d  +  a  —  6  —  6  +  c  =  2a  —  36  + d. 

8.  (x-y)-(2y-Sx)+  (x-4y)  =  x-y-2y+Sx  +  x-4y  =  5x-7y. 

9.  x  —  (x  —  y  —  2  z)  —  (3  z  +  y  +  4)  +  (x  —  6) 

=  x  —  x  +  y  +  2z  —  3z  —  y  —  4  +  x  —  6  =  x  —  z  —  10. 

10.  7- [8 -(3-  10)]  —  (13  —  25)  =  7—  [8-3  +  10]  -  13  +  25 

=  7  -  8  +  3  -  10  -  13  +  25  =  4. 

11.  8  _  [5  _  (4  -  6)]  -  (6  -  15)  =  8  -  [6  -  4  +  6]  -  6  +  15 

=  8  —  5  +  4  —  6— 6  + 15  =  10. 

12.  12  -  (8  -  17)  -  [(4  -  1)  -  8]  =  12  -  8  +  17-  4  +  1  +  8  =  26. 

13.  16  -  [3  -  (2  -  5)]  +  (3  -  5)  -  (8  -  4) 

=  16  —  [3  —  2  + 5] +  3  —  5  —  8  +  4 

—  16  —  3  +  2  —  5  +  3  —  5  —  8  +  4  =  4. 

14.  a  +  [2  a  -  (3  a  -  2  6)]  +  (3  6  -  2  a) 

=  a+[2a  —  3a  +  2  6]  +  36  —  2a 

_a  +  2a  —  3a  +  26  +  36  —  2a  =  56  —  2  a. 

15.  a+ [5  a- (3x- 2a)]- (4a- 3x) 

=  a  +  5a  —  3x  +  2a  —  4a  +  3x  =  4a. 

16.  2a—  [6a  — (5x  — 4a)]  +  (8 a'—  7x)  =  2a  —  [6a  —  5x  +  4a]  +  8a  —  7 

=  2a  —  6a+5x  —  4a+8a  —  7x=— 2x. 
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17.  Two ;  two  or  three ;  three  or  four ;  one ;  two ;  two ;  two ;  two. 

18.  (5x  —  Qy)  —  [— 4x  —  (4  z  —  y)  —  2z] 

=  5x  —  6y  —  [—  4  x  —  4z  +  y  —  2z] 

=  5x  —  6y  +  4x  +  4z  —  y  +  2  z  =  9x  —  7y  +  6  z. 

19.  [3x  —  (2y  +  2)]  —  [—  (3y  —  2x)  +  5x] 

=  3x  —  2y  —  z  —  [—  3y  +  2x  + 5  x] 

=  3x  —  2y  —  z  +  3y  —  2x  —  5x  =  —  4x  +  y  —  z. 

20.  [(a  +  3)  —  (x  —  5)]  —  [a  +  3  +  (x  —  5)] 

—  a  “l-  3  —  x  +  5  —  a  —  3  —  x  +  5 
=  <—  2  x  +  10. 

21.  7  —  [—  6  —  {— 4  +  (9 -10)} +  11]  =  7-  [-  6-  {-  4  +  9-  10}  +  11] 

=  7- [-  6  +  4  -  9  +  10  +  11] 

=  7+  6  —  4+9  —  10  —  11=  —  3. 

22.  5  a  —  [2  a  +  (—  3  a  +  4  b)  —  (a  —  8  b)  +  4  a] 

=  5  a  —  [2  a  —  3  a  +  4  6  —  a  +  86  +  4a] 

=  5a  —  2a  +  3a  —  46+a  —  86  —  4  a 
=  3  a  —  12  6. 

23.  2x  —  3y  —  [|3z  —  7x  —  (y  —  4z)  —  9x}  +  z] 

=  2x  —  3y  —  [3z  —  7  x  —  ?/  +  4z  —  9x  +  z] 

=  2x  —  3y  —  3z  +  7x+y  —  4z  +  9x  —  z 

—  18x  —  2  y  —  Sz. 

24.  {4a  —  [2a  —  (8a  +  2b)  +  4]  —  (4b  —  6)} 

=  {4a  —  [2  a  —  8a  —  26  +  4]  —  46  +  6} 

=  {4a  —  2a  +  8a  +  2&  —  4— 46+6} 

=  10a  —  26  +  2. 

25.  -  5x  +  [15x  —  {llx  —  (2x  —  7x  —  4)  —  3x}  —  22] 

=  — 5x  +  15x— {llx  —  2x  +  7x+4  —  3x}  —  22 
=  —  5x  +  15x  —  llx  +  2x  —  7x  —  4+3x  —  22 
=  —  3  x  —  26. 

26.  (4y  —  7x)  —  {3x  —  [4x  —  (7  y  —  4x)  —  (—  5  y  +  3x)]} 

=  4?/  —  7x  —  {3x  —  [4x  —  7  y  +  4x  +  5  y  —  3x]} 

=  4y  —  7  x  —  {3x  —  4:X  +  7 y  —  4x  —  5y  +  3x} 

=  4y  —  7x  —  3x  +  4x  —  7  y  +  4x  +  5y  —  3x 

—  2y  —  5x. 

27.  [(a  +  6)  +  c]  =  [a  +  6  +  c] ;  [(a  +  6)  —  c]  =  [a  +  6  —  c]. 

28.  [4x+ (3«  — 5y)]  =  [4x  +  3«— 5y];  [4x  — (32  — 5y)]  =  [4x  — 32+ 5y], 

29.  [(a  —  6)  +  (6  —  2  a)]  =  [a  —  6  +  6  —  2  a]  =  —  a ;  [(a  —  6)  —  (6  —  2  a)] 

=  [a  —  6  —  6  +  2a]  =  [3a  —  2  6]. 

30.  [(3  a  -  2  6)  +  (2  6  -  3  a)]  =  [3  a  -  2  6  +  2  6  -  3  a]  =  0  ;  [(3  a  -  2  6) 

—  (2  6  —  3  a)]  =  [3  a  —  2  6  —  2  6  +  3  a]  =  [6  a  —  4  6] . 
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31.  [(a  —  2  b)  +  (3  c  —  d)]  =  [a  —  2  b  +  3  c  —  d] ;  [(a  —  2  5)  —  (3  c  -  d)] 

—  [a  —  2  b  —  3c  +  d] . 

32.  [(4*  -  3)  +  (5 y  —  7)]  =  [4x  -  3  +  by  -  7]  =  [4 as  +  -  10] ; 

[(4*  -  3)  -  (by  -  7)]  =  [4x  -  3  -  5?y  +  7]  =  [4x  -  by  +  4]. 

33.  [(x2  —  a2)  +  (?/2  —  2  a2)]  =  [x2  —  a2  +  2/2  —  2  a2]  =  [x2  +  y2  —  3  a2] ; 

[(x2  —  a2)  —  (2/2  —  2  a2)]  =  [x2  —  a2  —  2/2  +  2  a2]  =  [x2  —  y2  +  a2}. 


Page  69 

1.  x2  _  a2  -  2  a  =  +  (x2)  -  (a2  +  2  a). 

2.  12  a  +  x2  —  9  —  4  a2  =  +  (x2)  —  (4  a2  —  12  a  +  9). 

3.  y2  _  o &2  +  6a6  _  a2  =  +  (2/2)  -  (962  -  6a6  +  a2). 

4-  10  a6  +  x2  —  a2  —  25  62  =  +  (x2)  —  (a2  —  10  ab  +  25  62). 

5.  a;2  _  &2  __  4  52  +  y2  _  a2  _  2  xy  =  +  (x2  —  2  xy  +  y2)  —  (a2  +  5  62). 

6.  —  4  a6  +  x2  —  4  62  +  2/2  —  a2  —  2  xy 

—  4-  (x2  —  2  xy  +  2/2)  —  (a2  +  4  a6  +  4  62) . 

7.  16  x2  —  a2  —  16  xy  —  4  +  4  a  +  4  ?/2 

=  +  (16  x2  —  16xi/  +  4y2)  —  (a2  —  4  a  +  4). 

8.  x2  —  b2  —  10  xy  +  12  a6  —  36  a2  -f  25  ?/2 

=  +  (x2  -  lOxy  +  25 y2)  -  (b2  -  12  ab  +  36  a2). 

9.  2  ab  —  a2  +  x2  +  2  xy —  b2  +  y2  =  +  (x2  +  2  xy  +  y2)— (a2 —  2  ab  +  62). 

10.  x2  —  16  xy  —  a2  +  16  a  +  64  y2  —  64 

=  +  (x2  —  16  xy  +  64  y2)  —  (a2  —  16  a  +  64). 

11.  (1)  x2  —  a2  —  2  a  =  x2  —  (a2  +  2  a). 

11.  (2)  12  a  +  z2  —  9  —  4  a2  =  12  a  +  x2  —  (9  +  4  a2). 

11.  (3)  t/2  —  9  62  6  ab  —  a2  —  y2  —  9  62  —  ( —  6  ab  -f-  a2). 

11.  (4)  10  ab  +  x2  —  a2  —  25  b2  =  10  ab  +  x2  —  (a2  +  25  b2). 

12.  (5)  x2  —  62  —  4  62  +  y2  —  a2  —  2  xy  —  x2  —  5  62  —  ( —  y2  +  a2  +  2  xy). 

12.  (6)  —  4  a6  +  x2  —  4  62  +  y2  -  o2  -  2  xy 

—  —  4  <26  +  x2  —  4  62  —  (—  y2  +  a2  +  2  x?/) . 

12.  (7)  16  x2  —  a2  —  16  xy  —  4  +  4  a  +  4  ?/2 

=  16  x2  —  a2  —  16  xy  —  (4  —  4  a  —  4  2/2) . 

12.  (8)  x2  -  62 -  10x?/  +  12 ab  -  36a2  +  25 2/2 

=  x2  —  62  —  10 xy  —  (—  12 ab  +  36a2  -25?/). 

12.  (9)  2  a6  —  a2  +  x2  +  2  xy  —  62  +  y2 

=  2 ab  —  a2  +  x2  —  (—  2xy  -\-b2  —  y2). 

12.  (10)  x2  -  16x2/  -  a2  +  16  a  +  642/2  -  64 

=  x2  —  16  xy  —  a2  —  (—  16  a  —  64  y2  +  64). 
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L  x  -f*  2 
2 _ 

2x  +  4 
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3.  x2  +  5 
2x _ 

2x8  +  10  x 


5.  x2  —  2x 


x4  —  2  x3 


2.  x  —  4  4.  3  x2  +  4 

x _  2x _ 

x2  —  4  x  6  x3  +  8  x 


6.  y 2-  3y  +  2 
3y _ 

3  y3  —  9  y2  +  6  y 


7.  y3  —  5  y2  +  3  y  —  1 

y^_ _ 

yb  —  5  y4  +  3  y3  —  y1 


14.  x2  —  2  xy  +  y2 

—  3  xy _ _ 

—  3  x3y  +  6  x2y 2  —  3  xy3 


8.  5  x2  —  2  x  —  4 
x2 

5  x4  —  2  x3  —  4  x2 


15.  a4  —  a262  +  64 

—  a262 _ 

—  a662  +  a464  —  a266 


16.  —  a2x2  —  2  ax  +  7  62 

—  4  abx _ 

4  a36x3  +  8  a26x2  —  28  ab3x 

17.  7x3- 8x2+ 12x  -  6 

—  4x3 _ 

—  28 x6  +  32 x5-  48 x4  +  24 x3 

18.  —  9  a2  —  12  ax  +  42  x2 

3  ax3 _ 

—  27  a3x3  —  36  a2x4  +  126  ax5 

19.  7  (2  x  —  3)  =  14  x  —  21 . 

20.  5  x  (x  —  y)  =  5  x2  —  5  xy. 

21.  -  8(3x-  7)  =-  24x  +  56. 

22.  -  9(-  4a  +  b)  =  36a-  96. 

23.  —  3x(2x  —  7)  =—  6x2  +  21  x. 

24.  6  x2  (9  x3  —  4  x)  =  54  x5  —  24  x3. 

25.  -  3 (x2  —  2 x  —  6)  =  —  3 x2  +  6x  +  18. 

26.  5  xy  (x2  —  6  x  +  9)  =  5  x3y  —  30  x2y  +  45  xy . 

27.  —  3  x  (ax  —  6x  —  3  cx2)  =  —  3  ax 2  +  3  6x2  +  9cx3. 

28.  (x3  —  ax  +  a2)  (—  2  a2x)  =  —  2  a2x4  +  2  a3x2  —  2  a4x. 

29.  —  7  a6  (ax2  —  6x  +  c)  =  —  7  a26x2  +  7  a62x  —  7  a6c. 

30.  4x2(—  3x  +  7 x2  —  x4)  =  —  12 x3  +  28x4-  4x6. 


9.  —  4  x2  +  6  x  —  5 

6x2 _ 

—  24  x4  +  36  x3  —  30  x2 

10.  2  x2  -  3  x  -  2 

—  4x2 

—  8  x4  +  12  x3  +  8  x2 

11.  x3  —  3  x2  —  4 

—  5x4 _ 

—  5  x7  +  15  x6  +  20  x4 

12.  2  x  —  3  x2  —  2  x3 

—  2  x3 _ _ 

—  4  x4  +  6  x5  +  4  x6 

13.  7  xy  —  x  +  y 

3  xy _ 

21  x2y2  —  3  x2y  +  3  xy2 
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1.  x  4-  4 
x  +  3  ■ 
x2  +  4x 
4-  3  x  -f-  12 
x2  4-  7  x  4-  12 

2a  2  x  +  3 
x  +  3 
2x2  +  3x 
+  6x  +  9 
2  x2  +  9  x  +  9 

3a  4  x  -f-  I 
3x  +  2 
12  x2  +  21  x 
_ 4-  8  x  +  14 

12  x2  4-  29  x  4-  14 
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4.  3x  —  5 
3x4-8 
9x2  —  15  x 

4-  24  x  —  40 
9  x2  4-  9  x  —  40 

5.  3x  -2 
2x4-3 

6  x2  —  4  x 
+  9x  —  6 

6  x2  4-  5  x  —  6 


-  42  4-  58  a  -  20  a2 


7.  2x  4-  2/ 

£  +  3y 
2  x'2  4-  xy 

4-  6  xy  4-  3  y2 
2  x2  4-  7  xy  4-  3  y2 

8.  2x  —  3 y 
3x  —  2  y 

6  x2  —  9  xy 

—  4  xy  4-  0  y'2 
6x2  —  13  xy  4-  6  y2 

2 

3_ 

4x 

9x  +  6 
6x2  -  13  x  4-  6 


6.  6  —  4a  9.  3x  — 

—  7  4-  5  a  ,  2x  — 

—  42  4-  28  a  6  x2  — 

4-  30  a  —  20  a2  _ — 


10.  —  3x  4-  H « 

5x  —  a 

—  15  x2  4-  55  ax 
_  4-  3  ax  —  1 1  a2 

—  15  x2  4*  58  ax  —  11a2 

11.  ax  —  bx 

cx  4-  dx  _ 

acx2  —  hex2  4-  «dx2  —  bdx2 

12.  —  cx  4-  d 

—  ex2  4-  bx _ 

c2x3  —  cdx2  —  bex2  4-  5dx 

13.  4x  —  3y2 

6x  4-  5y  _ 

24  x2  —  18  xy2  4-  20  xy  —  15  y3 

14.  x2  —  5x4"  9 

x  —  3 _ 

x3  —  5  x2  4-  6  x 
—  3x2  4-  15  x  — -  18 
x3  —  8  x2  4-  21  x- 18 


15.  3x2  —  3x  —  7 
2x4-4 


6x3 

-  6x2  — 

14  x 

4-  12  x2  - 

12x  — 

28 

6 x3  4-  Ox2  — 

26  x  - 

28 

x2  — 

•  xy  4-  2/2 

x  4- 

V 

x3  — 

■  x2y  4-  xy: 

i 

4- 

x2y  —  xy: 

2  4.  yS 

X3 

+  2/3 

a2x2 

—  2  a2x  4-  4  a2 

ax 

4-  2a 

a3x3 

—  2  a3x2  4-  4  a3x 

4-  2  a3x2  - 

-  4  a3x  4-  8  a3 

a3x3 

4-  8  a3 

3x3 

—  x2  —  5  x 

2x3 

—  5  x2 

6x6 

—  2  x5  — 

10  x4 

-  15x5 L 

5.x4  4-  25  x3 

6x6  —  17x5~  5x4  4-  25x3 
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19.  2 x2  —  7x4-  12 

x2  —  3  x  —  5 
2  x4  —  7  x3  4-  12  x2 

—  Gx3  +  21  x2  —  36  x 
_ -  10 x2  +  35x-  00 

2  x4  —  13  x8  +  23  x2  —  x  —  60 

20.  x2  -  2  x  -  3 
x2  —  2  x  —  3 
x4  —  2  x3  —  3  x2 

—  2  x3  +  4  x2  +  6x 

_ _ —  3  x2  +  6x4-9 

x4  —  4  x5  —  2  x2  +  12  x  +  9 

21.  3x2  —  5x  —  1 

2x  —  3  _ 

.  6x3  —  10  x2  —  2x 

—  9x2  +  15  x  +  3 

6x3  -  19 x2  +  13x  +  3 

22.  x2  -  3  x  -  2 
x2  —  2  x  +  3 
x4  —  3  x3  —  2  x2 

—  2x3  +  6x2  +  4x 
_ +  3  x2  —  9  x  —  6 

x4  —  5  x3  +  7  x2  —  5  x  —  6 

Page 

1.  3  x2  —  5  x  —  2 

2x  —  3 _ 

6  x3  —  10  x2  —  4  x 

—  9x2  +  15  x  -f  6 
6x3  —  19  x2  +  11  x  +  6 

2.  3  x2  +  2  x  —  7 
2  x2  —  5  x  —  3 

6x4  +  4x3  —  14  x2 

—  15  x3  —  10  x2  +  35  x 
_ —  Ox2  —  6x  4-  21 

6x4  -  11  x3-  33x2  +  29 x  +  21 


23.  t2  -  3 1  +  2 
t 2  -St  +  2 

£4  _  3  $3  +  2  V 2 

-  3i3  +  9 12  -  6t 
_ +  2 12-  6t  +  4 

i4  -  6i3  +  13 12  -  12 1  +  4 

24.  —  y2  +  3  y  —  2 

—  y2  +  3  y  —  2 

?/4  —  3  ys  +  2  ?/2 

—  3  y3  +  9y2  —  6y 

+  2y2—  6?/  +  4 
?/4  —  6  2/3  +  13  y2  —  12  y  +  4 

25.  —  2x2  +  4x  —  5 

—  2x2  +  4x  —  5 

4  x4  —  8  x3  + 10  x2 

—  8x3+16x2— 20x 
_ + 10  x2- 20x+ 25 

4x4  —  16  x34- 36  x2— 40x4-25 

26.  3  x2  —  4  x  4-  7 
3  x2  —  4  x  4-  7 

9x4  —  12  x3  -f  21  x2 

—  12  x3  4-  16  x2  —  28x 
_ +  21  x2- 28x4-  49 

9  x4  —  24  x3  4-  58  x2  —  56  x  4-  49 


3.  x2  -f  2x  —  4 
x2  -f  2  x  4-  4 

x4  4-  2  x3  —  4  x2 
4-2x34-4x2  —  8x 
_ 4-  4x2  4-  8x  —  16 

x4  4-  4  x3  4-  4  x2  —  16 

4.  3  a2  -  8  a  -  1 

a2  4-  2  a  —  3 

3  a4  —  8  a3  —  a2 

4-  6  a3  —  16  a2  —  2  a 

_ -  9  a2  4-  24  a  4-  3 

3 a4  -  2  a3  -  26a2  +  22  a  +  3 
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5.  2  x2  —  7  x  —  2 
2  x2  —  7  x  —  2 
4  x4  —  14  x3  —  4  x2 

—  14  x3  +  49  x2  +  14  x 
_ —  4x2  4-  14  x  +  4 

4  x4  —  28  x3  +  41  x2  +  28  x  +  4 

6.  2x3  —  3x  4-  2 
2  x3  —  3  x  +  2 
4x6  —  6x4  +  4x3 

—  6x4  -i-9x2—  Gx 

_ 4-  4x3 _ —  Gx  -f  4 

4x6  —  12  x4  +  8x3  +  9x2  —  12  x  +  4 

8.  x2  —  xy  -f  y 2 
x2  +  xy  +  y 2 
x4  —  x3y  -f  x2y2 

4-  x3y  —  x2y2  4-  xy3 
_ 4-  x2y2  —  xy3  4-  y4 

x4  +  x2y2  4'  y4 

9.  3  x3  4-  5  x2  —  x  4-  2 

x2  —  2  x  4-  3  _ 

3  x5  4-  5  x4  —  x3  4-  2  x2 

—  6  x4  —  10  x3  4-  2  x2  —  4  x 
_ 4-  9  x3  4-  15  x2  —  3  x  4-  G 

3x5—  x4—  2x3  4- 19x2  —  7x  4- 6 


7.  a2  - 


(T 


a  1 
2  +  4 
a  4-  1 


a*  — 


a3 

T  + 


a z 

T 

3  i  a2 
—  a3  4-  — 


4-  a2 - 


a 

4 

a  1 
2  +  4 


a*  — 


3  a3  7  a2 

~o — * — T~ 

2  4 


3  a  1 
T  +  4 


10.  —  a3  —  2  a2  4-  a  —  3 

—  3  a2  4  2  a  -  1 _ 

3  a5  4-  6  a4  —  3  a3  4-  9  a2 

—  2a4  —  4 a3  4-  2a2  —  6a 
_ 4-  a3  4-  2  a2—  a4-3 

3  a5  4-  4  a4  —  6  a3  4-  13  a2  —  7  a  4-  3 

i  , 

11.  —  a3  4-  3 a  4-  6 

—  3a24-4a— 5 _ 

3  a5  —  9  a3  —  18  a2 

—  4  a4  4-  12  a2  4-  24  a 
_ 4-  5  a3 _ -  15  a-  30 

3  a5  —  4  a4  —  4  a3  —  6  a2  4-  9  a  —  30 
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12.  xs  —  x  —  5 

3  x2  —  2  x  —  4 _ 

3x5  —  3x3  —  15  x2 

—  2  a;4  +  2x2  +  10  x 

_ —  4x3 _ 4-  4  x  -f-  20 

3  x5  —  2  x4  —  7  xs  —  13  x2  +  14  x  +  20 

13.  —  x3  +  x2  +  3  x  —  6 

—  x2  —  3  x  +  5 _ 

x5  —  x4  —  3  x3  +  6  x2 

+  3  x4  —  3  x8  —  9  x2  +  18  x 
_ —  5  x3  +  5  %2  +  15  x  —  30 

x5  -f  2  x4  —  11  x3  +  2  x2  +  33  x  —  30 

14.  (6  x  —  4  a)  0  =  0. 

15.  a3  —  5  a2  +  4  a  +  7 

a3  +  a2  —  a  +  3 _ 

tt6  — 5a5  +  4a4+  7  g3 

g5  —  5  g4  +  4  g3  +  7  g2 

—  g4  +  5  g3  —  4  g2  —  7  a 
_ +  3  g3  —  15  g2  +  12  a  +  21 

g6  —  4  g5  —  2  g4  +  19  g3  —  12  g2  +  5  g  +  21 

16.  2x3  —  5x2  —  9x  +  8 

8  x3  +  5  x  —  3 _ 

16  x6  —  40  x5  —  72  x4  +  64  x3 

10  x4  —  25  x3  —  45  x2  -f  40  x 

_ —  6  x3  +  15x2  +  27  x  —  24 

16  x6  -  40  x5  -  62  x4  +  33  x3  -  30  x2  +  67  x  -  24 

17.  x2  —  2xy  +  3y2 
x2  +  2  xy  +  3  y2 

x4  —  2  x3y  -f  3  x2y2 

+  2  x3y  —  4  x2y2  +  6  xy 3 


-f  3  x2  y2  —  6  xy3  +  9  y* 


x4  +  2  x2y2 

+  9?/4 

18.  4  xy  —  5  x2y 

X2?/  —  X?/2 

4  x3y2  —  5  x4?/2  — 
3x2?/  —  2x?/2 

4  x2?/3  +  5  x3?/8 

12  xhj3  —  15  xey3  —  12  x4?/4  +  15  x5^4 


_ —  8x4?/4  +  10  x5?/4  +  8  x3?/5  —  10x4ys 

12  x3y3  —  15x6y3  —  20  x4?/4  +  25  xby*  +  8  x3y3  —  10x4j/6 
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19.  x2  —  xy  —  xz  —  yz  +  y 2  +  z2 

x  +  y  +  z _ 

x3 4 * *  —  x2?/  —  x2z  —  xyz  +  xy 2  +  xz2 

4-  x2y  —  xyz  —  xy2  —  y2z  +  yz  +  yz2 
_ 4-  x2z  —  xyz _ —  xz2  +  y 2z _ —  yz2  +  z3 

x8  —  3  xyz  +  y%  4-  z3 

30.  a  -{"  6  T  c 

a  -f  6  +  c _ 

a2  4-  ab  4-  ac 

ab  +  b2  +  be 

_ _ ac _ +  be  4-  c2 

a2  +  2  ab  4-  2  ac  +  b2  4-  2  be  4-  c2 

21.  2a  —  3  b  4-  4  c 
2  a  —  3b  4-  4c 

4  a2  —  6  ab  +  8  ac 

-  6ab  4- 9  b2 -12  be 

_ -f  8  ac _ —  12  be  +  10  c2 

4a2  -  12  ab  4- 16  ac  4-  9b2  -  24  be  4-  16c2 

22.  c  4"  d  — 
c  4~  d  — 

c2  +  cd  —  - 
2 

4-  cd  +d2-- 

2 

c  _  d  1 

_ ~  2  ~  2  +  4 

c24"2cd  —  c  4  —  of  4"  4 

23.  2  a  —  4  b  4"  3 

2  a  —  4  b  4"  3 

4  a2  —  8  ab  4-  6  a 

-8  ab  +  16b2- 12b 

4~  6  a  —  12  b  4-  9 

4a2  -  16 ab  +  12a  +  16b2  -  24b  +  9 

24.  a— 2b  +  3c— 4d 
a  —  2b  +  3c  —  4d 

a2  —  2  ab  4-  3  ac  —  4  ad 

—  2  ab  4-  4  b2  —  6  be  -f  8  bd 

4-  3  ac  —  6  be  4-  9  c2  —  12  cd 

_ -  4  ad _ 4-  8bd  -  12  cd  4-  16d2 

a2  —  4  ab  4-  6  ac  —  .8  ad  +  4  b2  —  12  be  4-  16  bd  +  9  c'2  —  24  cd  4*  16  d2 
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25.  x  +  y  +  z 
x  +  V  +  z 
x2  +  xy  +  xz 

+  xy  4-  y2  +  yz 

_ +  xz _ +  yz  +  z2 

x2  +  2  xy  +  2  xz  +  y2  +  2  yz  +  z2 

x  +  y  +  z _ _ _ 

x3  +  2  x2y  +  2  x2z  +  xy2  +  2  x?/z  +  xz2 

+  x2y  +2  xy2  +  2  x?/z  +  y3  +  2  y2z  +  2/z2 

4-  x2z  4-  2  x?/z  +  2  xz2  +  y2z  +  2  ?/z2  +  23 

x3  4-  3  x2?/  +  3  x2z  +  3  x?/2  +  6  xyz  +  3  xz2  4-  yz  +  3  y2z  +  3  yz2  4-  z3 


26.  x  4-  2  y 
x  +  2y 
x2  4-  2  xy 

4-  2  xy  4-  4  y2 
x2  4-  4  x?/  4-  4  ?/2 
x2  —  4  xy  4"  4  ?/2 

8x2/  (Ans.) 


x  —  2  y 
x  —  2  y 
x2  —  2  xy 

—  2  xy  4-  4  y2 
x2  —  4  x?/  4-  4  ?/2 


27.  x  —  3 

x  —  3 
x2  —  3  x 
-3x4-9 
x2  —  6  x  4-  9 
x  —  3 _ 

x3  —  6  x2  4-  9  x 
-  3  x2  -f-  18  x-  27 
x3  —  9  x2  +  27  x  —  27 
—  x3  4-  9  x2  —  27  x  4-  27 

0  (Ans.) 

28.  x  4 -  y 
x  4-  y 

x2  4-  xy 
4-  xy  4-  y2 

x2  4-  2  xy  4-  y2 
x  4-  y _ 

x3  4-  2  x2y  4-  xy2 
4-  x2y  4-  2  xy2  4-  yz 

x8  4-  3  x2y  4-  3  xy2  +  ys 
xs  —  3  x2y  4-  3  xy2  —  ys 
2x3  4-  6xy2  (Ans.) 


3  —  x 
3  —  x 
9  —  3x 
—  3  x  +  x2 
9  —  6  x  4-  x2 
3  —  x _ 

27  -  18x  4-  3x2 
—  9  x  4-  6  x2  —  x3 
27  -  27  x  4-  9x2  —  x3 


x  —  y 
x  —  y 
x2  —  xy 

—  xy  +  y2 
x2  —  2  xy  4-  y2 

x  —  y _ 

x3  —  2  x2y  4-  xy2 

—  x2y  4-  2  xy2  —  ?/3 

x3  —  3  x2y  4*  3  xy2  —  yz 


29.  2  x  —  3  a 
2x  —  3a 
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4  x* 2  —  6  ax 

—  6  ax  4  9  a2 
4  x2  —  12  ax  4  9  a2 

2x  —  3  a _ 

8  x3  —  24  ax2  +  18  a2x 

—  12  ax2  +  36  a2x  —  27  a3 
8  x3  —  36  ax2  4  54  a2x  —  27  a3 

—  8  x3  4  36  ax2  —  54  a2x  4  27  a3 
16  x3  -  72  ax2  4  108  a2x  -  54  a3 


3a  —  2x 
3a  —  2x 
9  a2  —  6  ax 

—  6  ax  4  4  x2 
9  a2  —  12  ax  4  4  x2 
3a  —  2x _ 

27  a3  -  36  a2x  4  12  ax2 

—  18  a2x  4  24  ax2  —  8  x3 
27  a8  —  54  a2x  4  36  ax2  —  8  x3 


30.  ax  —  5  ay 
ax  —  bay 
a2x2  —  5  a2xy 

—  5  a2xy  4  25  a2?/2 
a2x2  —  10  a2xy  4  25  a2?/2 
ax  —  bay 


ax  —  ay 
ax  —  ay 
a2x2  —  a2xy 

—  a2xy  4  a2y2 
a2x2  —  2  a2xy  4  a2y2 
ax  —  ay 


a3x3  —  10  a3x2y  4  25  a8xy2  a3x8  —  2  a3x2y  4  a3xy2 

—  5  a3x2y  4  50  a3xy2  —  125  a3y3  —  a3x2y  4  2  a3xy2  —  a3y3 

a3x8  —  15  a3x2y  4  75  a8xy2  —  125  a3y3  a3x3  —  3  a3x2y  4  3  a8xy2  —  a8y3 

a3x3  —  3  a3x2y  4  3  a8xy2  —  a8y8 

—  12a8x2y  4  72  a3xy2  —  124  a8y3  (Ans.) 


31.  4x  —  3y 
4x  —  3y 
16  x2  —  12  xy 

—  12  xy  4  9  y2 

16x2  — 24xy4  9y2 
4  x2  4  20  xy  4  25  y2 
12  x2  —  44  xy  —  16  y2  (Arts.) 


2x  4  5y 
2x  4  5y 
4x2  4  10  xy 

4  10  xy  4  25  y2 
4  x2  4  20  xy  4  25  y2 


32.  From  Ex.  27  (x-3)3  =  x3-  9x2  4  27x-  27 

_ 4  x2  —  4x4  1 

x3  —  13  x2  4  31  x  —  28  (Ans.) 


S3.  2  x2  —  3  a 

2  x2  4  3  a 

4  x4  —  6  ax2 

4  6  ax2  —  9  a2 

4  x4  —  9  a2 

2  x2  4  3a _ 

8x6  -  18  a2x2  4  12  ax4  -  27  a8 


2x  —  1 
2x  —  1 
4  x2  —  2  x 
—  2x41 

4x2  —  4x  +  1 


CR 
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34.  x3  -  5 
x3  +  4 
x6  —  5  x3 
4  4  x3  —  20 
x6  —  x3  —  20 

4  x5  4  x2 _ 

x6  —  x5  —  x3  —  x2  —  20 


35.  ct"  -{-  a  4  3 

—  a2  4  cl  —  3 

—  a4  —  a3  —  3  a2 

4  a3  4  a2  4  3  a 
_ — 3  a2  —  3a  —  9 

—  a4  —  5  a2  —  9 


36.  a  —  x2  +  3 
a  4  x2  —  3 
a2  —  ax2  +  3  a 

4  ax2  —  x4  4  3  x2 
_ —3a _ +  3  x2  —  9 

a2  —  x4  4  6  x2  —  9 


37.  x2  4  x  —  a  —  2 

—  x2  4  %  —  a  +  2 

—  x4  —  x3  +  ax2  +  2  x2 


+  x3  +  x2  —  ax  —  2  x 

—  ax2  —  ax  +  a2  -f  2  a 


-f  2x2 _ +  2x _ —  2 a  —  4 

-f  5  x2  —  2  ax  -fa2  —  4 


38.  2x— 3 
3x2— 5x 
Gx3-  9x2 

—  10x2+15x 
Gx3—  19x2  +  15x 
8x3— 25x2— 15x+36 
—  2x3-f  6x2  +  30x— 36  (Ans.) 


4x2— 3x 
2x— 7 
8x3—  Gx2 

—  28x2+21x 
8x3— 34x2  +  21x 

9x2— 36x4-36 
8x3—  25  x2—  15x-f  36 


3x— 6 
3x— 6 
9x2  — 18x 
—  18x+36 
9x2-36x436 
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1.  2  (x  4  3)  =  12. 
Removing  parenthesis, 

2x  4-  6=  12. 
2x  =  6. 
x  =  3. 

2.  5  (x  -  1)  =  30. 
Removing  parenthesis, 

5  x  -  5  =  30. 
5x  =  35. 
x=  7. 


3.  4  (x  4  6)  =  16. 

4x  +  24  =  16. 

4x  =— 8. 
x  =— 2. 


4.  2(3 -x)  4  1  =  2. 
6-2x41  =  2. 

5  =  2x. 
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5.  5(x  —  3)  +  14  =  4. 
5x-  15+  14  =  4. 

5x  —  5. 
x  =  1. 

6.  5(x  —  7)  +  8®  =  4. 
5x  —  35+8x=4. 

13  x  -  35  =  4. 
13  x  =  39. 
x  =  3. 

7.  4(4x  —  1)  +  3  =  x. 

16x  —  4  +  3  =  x. 
16x  —  1  =  x. 
15x  =  1. 


8.  16+  2(4?/- 7)-  12?/ =  0. 

10  +  8?/  —  14  —  12?/  =  0. 

2  —  4  y  =  0. 

2  =  4  y. 

V  =  1* 

9.  5x  —  4(4  —  x)—  11  =  0. 
5x—  16  +  4x  -11  =  0. 

9x  =  27. 
x  =  3. 

10.  2(x  +  1)  —  3  =  3(x  —  1). 

2  x  +  2  —  3  =  3  x  —  3. 

2  =  x. 

11.  4 (2x  —  5)  +  15  =  3 (x  +  10). 

8x  —  20  +  15  =  3x  +  30. 
5x  =  35. 
x  =  7. 


12.  3(x  +  6)+  8  =  5(6  +  x). 

8x  +  18  +  8  =  30  +  5x. 
—  2x  =  4. 
x  =  —  2. 


13.  7  (x  +  5)  =  4  (x  +  8)  +  3. 

7  x  +  35  =  4  x  +  32  +  3. 
3x  =  0. 
x  =  0. 


14. 


7  (?/  —  2)  —  2  (3  +  ?/)  =  0. 

7  y  -  14  -  6  -  2  y  =  0. 

5?/  =  20. 
y  —  4. 


15.  9?/— 3 (2?/  —  4)  =  2(5  —  ?/)  +  7. 
9 y  -  by  +  12  =  10  -  2?/  +  7. 
by  =  5. 

y  =  1. 


16.  2  n  —  9  (2  n  +  4)  =  2  (n  -  9). 
2  ri  —  18  n  —  36  =  2  —  18. 

-18ft  =  18. 

ft  =—  1. 


17. 


7  x  —  12  —  2  (x  —  5)  =  x  —  14. 
7x  —  12  —  2x  +  10  =  x  —  14. 

4  x  =-  12. 
x  =—  3. 


18.  5  (3  h  -  1)  -  7  ft  =  3  (/i  +  7)  -  1. 
15  ft  _  5  _  7  h  =  3  7i  +  21  —  1. 
5  h  =  25. 

/t  =  5. 


20. 


(x+  3)2— (x  +  5)2=— 40. 
x2  +  6x  +  9  -  x2  -  lOx  -  25  =-  40. 

24  =  4x. 


x  =  6. 


21.  (x  +  2)2  -  (x  -  4) 2  +  48  =  0. 

x2  +  4  x  +  4  —  x2  +  8  x  —  16  +  48  =  0. 

12  x  =—  36. 
x  =—  3. 
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22. 


(2*-  4)  (3  s-  G) 
6s2-  24s  +  24 
—  24  s 


s  = 


23. 


(s  +  4)  (s  +  6) 
s2  +  10  s  +  24 
—  21s 

s 


6  s2  +  72. 

6s2+  72. 

48. 

-2. 

:  (s  +  18)  (s  +  13). 
:  s2  +  31  s  +  234. 

:  210. 

10. 


24. 


(h  +  2)  (h  +  3)  =  (h  ■ 
W  +  5h  +  6  =  h2  ■ 
12/*  =  4. 
h= 

25.  (fc-7)(5  +  fc)-(fe-5)(fc  +  7)  +  5  =  0. 
(A;2  —  2  k  -  35)  -  (A;2  +  2  k  -  35)  +  5  =  0. 
A;2  _  2  k  -  35  —  A:2  —  2  k  +  35  +  5  =  0. 

-  4A:+  5  =  0. 
4fc  =  5. 
A:=£. 


5)  (h  -  2). 
7  h  +  10. 


1.  Let 
Then 

and 

Whence 

2.  Let 
Then 

and 

Whence 

3.  Let 
Then 

and 

Whence 

4.  Let 
Then 

and 

Whence 
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s  =  the  greater  number. 
49  _  x  =  the  less  number, 

2s  =  7  +  6(49  — s). 
s  =  36  ;  49  -  x  =  13. 

s  =  the  less  number. 

45  _  x  =  the  greater  number, 
10s  =  300-  5(45 -s). 
s  =  15  ;  45  —  s  =  30. 

s  =  the  first  number. 

15  —  x  =  the  second  number, 
2s  - 10(15  -s)  =  0. 

s  =  12^  ;  15  —  s  =  2\. 

x  =  the  less  part. 

75  _  x  =  the  greater  part, 

29  +  4s  =  3(75  —  s). 

s  =  28  ;  75  —  x  =  47. 


5.  Let  s,  x  +  1,  be  the  integers. 

Then  2  s  +  4  (s  +  1)  =  106. 

Whence  s  =  17 ;  s  +  1  =  18. 
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6.  Let  x,  x  +  1,  be  the  integers. 

Then  4(x  +  1)  —  3x  =  17. 

Whence  x  =  13  ;  x  +  1  =  14. 


7.  Let 
Then 

and 

Whence 

8.  Let 
Then 

and 

Whence 


x  =  the  first  number. 

15  —  x  =  the  second  number, 
7  x  =  54  +  10(15 -x). 
x  =  12  ;  15  —  x  =  3. 

x  =  the  first  number. 

15  _  x  =  the  second  number, 

2  x  =  240  +  5  (15  —  x) . 
x  =  45  ;  15  —  x  ——  30. 


9.  Let 

Since  the  sum 
then 
and 

Whence 


x  =  the  greater  side, 
of  the  two  sides  =  half  the  perimeter, 
45  _  x  =  the  less  side, 

5x  +  4(45  -x)  =  207. 

x  =  27  ;  45  -  x  =  18. 


10.  Let  x,  x  +  1,  be  the  integers. 

Then  (z  +  l)2  —  x2  =  35. 

Whence  x  =  17  ;  x  +  1  =  18. 

11.  Let  x,  x  +  1,  be  the  integers. 

Then  (x  +  l)2-  x2  =  71. 

Whence  x  =  35 ;  x  +  1  =  36. 


12.  Let  x,  x  +  2,  be  the  integers. 

Then  {x  +  2)2  —  x2  =  104. 

Whence  x  =  25  ;  x  +  2  =  27. 

13.  Let  x,  x  +  1,  be  the  integers. 

Then  x2  +  (x  +  l)2  =  2  (x  +  l)2  —  17. 

Whence  x  =  8;  x  +  l  =  9. 


14.  Let  x,  x  +  2,  be  the  integers. 

Then  (®  +  2)2  —  x2  =  48. 

Whence  x  =  11 ;  x  +  2  =  13. 

15.  Let  x,  x  +  2,  be  the  integers. 

Then  x  (x  +  2)  =  (x  +  2)2  —  42. 

Whence  x  =  19  ;  x  +  2  =  21. 

16.  Let  x,  x  +  2,  be  the  integers. 

Then  x(x  +  2)  =  44  +  x2. 

Whence  x  =  22  ;  x  +  2  =  24. 
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17.  Let 

6  =  B’s  age  in  years. 

Then 

3  6  =  A’s  age  in  years, 

and 

6  +  10  =  C’s  age  in  years. 

But 

6  +  36  +  6  +  10  =  45. 

Whence 

6  =  7;  36  =  21  ;  6  +  10  =  17. 

18.  Let 

6  =  B’s  age  in  years,  now. 

Then 

2  6=  A’s  age  in  years,  now, 

and 

2  6+7=  C’s  age  in  years,  now. 

Then  6  +  6,  2  6  +  6,  2  6  +  13,  will  represent  their  respective  ages  6  years 

hence. 

Therefore  6  +  6+  26+6  + 26  + 13  =  85. 

Whence 

6  =  12  ;  26  =  24  ;  26  +  7  =  31. 

19.  Let 

6  =  B’s  age  in  years,  now. 

Then 

6  +  10  =  A’s  age  in  years,  now, 

and 

6  —  6  =  C’s  age  in  years,  now. 

Then  6  — 

6,  6  +  4,  6  —  12,  will  represent  their  respective  ages  6  years 

ago. 

Therefore 

6-6+6+4  +  6-12  =  40. 

Whence 

6  =  18;  6  +  10  =  28;  6-6  =  12. 

20.  Let 

6  =  B’s  age  in  years,  now. 

Then  • 

2  6  +  2  =  A’s  age  in  years,  now, 

and 

2  6—5  =  C’s  age  in  years,  now. 

Then  6  +  6,  2  6  +  8,  2  6  +  1,  will  represent  their  respective  ages  6  years 

hence. 

Therefore  6+6+26+8  +  26  +  1  =  75. 

Whence 

6  =  12;  26  +  2  =  26;  26-5  =  19. 

21.  Let 

x  =  the  number  of  years. 

Then 

50  —  x  =  A’s  age  x  years  ago, 

and 

36  —  x  =  B’s  age  x  years  ago. 

Therefore 

50  —  x  =  3  (36 -x). 

Whence 

x  =  29. 

22.  Let 

x  =  the  number  of  years. 

Then 

19  +  x  =  A’s  age  x  years  hence, 

and 

54  +  x  =  B’s  age  x  years  hence. 

If  A  is  half  as  old  as  B,  then  B  is  twice  as  old  as  A. 

That  is, 

54  +  x  =  2(19  +  x). 

Whence 

x  =  16. 
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23.  Let 
Then 

Then  x  +  20, 
hence. 
Therefore 
Whence 

24.  Let 
Then 

Then  x  +  15, 
hence. 

Therefore 

Whence 

25.  Let 
Then 

Then  x  — 16, 

Therefore 

Whence 

27.  Let 

Then 

and 

Therefore 

Whence 

s  +  15 

28.  Let 
Then 

and 

Whence 

29.  Let 
Then 

and 

Whence 

30.  Let 

Then 

But 

Whence 

31.  Let 
Then 

and 

Whence 


x  =  B’s  age  in  years,  now. 
x  +  30  =  A’s  age  in  years,  now. 
x  +  50,  will  represent  their  respective  ages  20  years 

x  +  50^2(z  +  20). 

x  =  10  ;  x  +  30  =  40. 

x  =  B’s  age  in  years,  now. 

3  x  =  A’s  age  in  years,  now. 

3x  +  15,  will  represent  their  respective  ages  15  years 

3  x  +  15  =  2  (x  +  15). 

x  =  15  ;  3  x  =  45. 

x  =  B’s  age  in  years,  now. 

2x  4-  8  =  A’s  age  in  years,  now. 

2  x  —  8,  will  represent  their  respective  ages  16  years  ago. 
2x  —  8  =  4(x  —  16). 

x  =  28  j  2x  +  8  =  64. 

s  =  the  side  of  the  square  in  rods. 
g  _j_  15  =  the  length  of  the  rectangle  in  inches, 
s  _  io  =  the  width  of  the  rectangle  in  inches. 
s2  =  (s  +  15)  (s  —  10). 
s  =  30  rods,  the  side  of  the  square  ; 

=  45  rods,  s  -  10  =  20  rods,  the  sides  of  the  rectangle. 

x  =  the  breadth  in  feet. 

3  x  —  3  =  the  length  in  feet, 

2x  +  2  (3  x  —  3)  =  210. 

x  =  27  ;  3x  -  3  =  78. 

x  =  the  breadth  in  feet. 

2  x  +  6  =  the  length  in  feet, 

2x  +  2(2x+  6)  =  228. 

x  =  36;  2x  +  6  =  78. 

x  =  the  breadth  in  feet. 
x  .f  20  =  the  length  in  feet. 

2  x  +  2  (x  +  20)  =  240  (feet). 

x  =  50  ;  x  +  20  =  70. 

x  =  the  breadth  in  yards. 

2  x  —  5  =  the  length  in  yards, 

2  x  +  2  (2  x  -  5)  =  260  (yards) . 

x  =  45  ;  2  x  —  5  =  85. 
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32.  Let  x  =  the  width  of  the  flower  bed  in  feet. 

Then  24  —  2  x  and  30  —  2  x  =  the  sides  of  the  grassplot, 
and  2  (24  —  2  x)  +  2  (30  —  2  x)  =  the  perimeter  of  the  grassplot. 

But  the  perimeter  =  £(24  +  24  +  30  +  30)  =  i  (108)  =  54. 

Therefore  2  (24  —  2  x)  +  2  (30  —  2  x)  =  54. 

Whence  x  =  6|. 


34.  Let 
Then 
and  ' 
Whence 


d  =  the  number  of  dimes. 

35  —  d  =  the  number  of  quarters, 
10  d  +  25  (35  —  d)  =  650. 

d  =  15  ;  35  —  d  =  20. 


35.  Let 
Then 
and 

Whence 


n  =  the  number  of  nickels. 
30  —  n  =  the  number  of  dimes, 
6n  +  10(30  —  n)  =  260. 

71  =  8;  30-  71  =  22. 


36.  Let 
Then 
and 

But  10d  +  5(d 
Whence 


d  =  the  number  of  dimes. 
d  +  5  =  the  number  of  nickels, 

2  (2  d  +  5)  =  the  number  of  quarters. 

+  6) +  (25)  (2)  (2d+  5)  =  1080. 

d  =  7;  d  +  5  =  12;  2(2d+  5)  =  38. 
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xa  +  lOx  +  24 

x  +  4 

x2  +  4x 

x  +  6 

6x  +  24 

6x  +  24 

x2  —  2x  —  15 

x  +  3 

x2  +  3x 

x  —  5 

-  5x  -  15 

—  5x  — - 15 

x2  +  x  —  6 

x  —  2 

x2  —  2x 

x  +  3 

CO 

a 

1 

05 

3x  —  6 

Check,  x  +  4 
x  +  6 
x2  +  \x 
+  6x  +  24 
x2  +  10  x  +  24 

Check,  x  +  3 
x  —  5 
x2  +  3x 
—  5x-  15 
x2  —  2  x  -  15 

Check,  x  —  2 
x  +  3 
x2  —  2x 
+  3x  —  6 
x2  +  x  —  0 
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4.  3  x2  4-  5  x  4  2 

x  4  1 

12.  x3  —  11  x  —  6 

x  4  3 

3  x2  4  3  x 

3x4  2 

x3  4  3  x2 

x2  —  3  x  —  2 

2x4  2 

—  3x2—  llx 

2x4  2 

—  3x2—  9x 

—  2x—  6 

5.  2  a2  —  3  a  —  2 

2  (i  4  1 

—  2x  —  6 

2  a2  4  a 

a  —  2 

—  4  a  —  2  Check,  x2  —  3  x  —  2 


—  4a  —  2 


6.  6  x2  —  22  x  4  8 

x  —  4 

6  x2  —  20  x 

5x  —  2 

—  2x4  8 

—  2x4  8 

7.  6x2  4  19  x  —  7 

1 

CO 

6  x2  —  2  x 

2x4  7 

21  x-  7 

21  x-  7 

3x2  —  ax  —  2  a2 

x  —  a 

3  x2  —  3  ax 

3x4  2a 

x  +  3 

x8  —  3  x2  —  2  x 
4  3  x2  —  9a;  —  6 
x3  —  llx  —  6 


13.  x8  —  14x  —  8|x  —  4 

x3  —  4  x2 _  x2  -f  4  x  4  2 

4  x2  —  14  x 
4x2—  16  x 

2x  —  8 
2x  —  8 


2  ax  —  2  a2 


2  ax  —  2  a2 


9.  4  x2  —  8  ax  4  3  a2 

4  x2  —  6  ax 

2x  —  3  a 

2x  —  a 

—  2  ax  4  3  a2 

—  2  ax  4  3  a2 

10.  x8— 8x24  6x412 
x3  —  2  x2 

x  — 2 

x2  —  6  x  —  6 

—  6  x2  4  6  x 

—  6x24  12x 

—  6x412 

—  6x415 

11.  8x8-12x246x— 1 
8x8—  4x2 

2x— 1 

4  x2— 4x41 

—  8x246x 

—  8x244x 

2x— 1 
2x— 1 


14.  x3  —  2  x2  —  5  x  +  6 
x3  -  3  x2 

x2  —  5x 
x2  —  3x 

—  2x46 

—  2x46 


x8  —5x42 

x2  4  2  x  — 

x3  4  2  x2  —  x 

x  —  2 

—  2  x2  —  4x42 

—  2  x2  —  4x-{-2 


16.  x3  -  llx  4  6 

x24  3x— 2 

x3  4  3  x2  —  2  x 

x  —  3 

—  3x2  —  9x46 

—  3x2  —  9x4  6 

x  —  S 
x2  4  x  —  2 
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17.x4  -  llx2  +  2x  +  12 

x4  +  2  x3  —  4  x2 _ 

—  2  x3  —  7  x2  -f  2  x 

—  2  x3  —  4  x2  -f  8  x 

-  3  x2  —  6  x  +  12 

-  3x2-6x  +  12 

Check,  x2  +  2  x  —  4 
x2  —  2  x  —  3 
x4  4-  2  x3  —  4  x2 
—  2  x3  —  4x2  +  8x 
_ -  3x2  —  6x  +  12 

x4  —  11  x2  +  2x  +  12 


x2  +  2  x  — 
x2  —  2  x  —  3 


x  +  2 _ 

x2  —  2  x  +  4 

—  2  x2 

—  2  x2  —  4  x 


18.  x3  +8 

x3  +  2  x2 


4x4-8 

4x+8 


Check,  x2  —  2  x  +4 
x  +  2 _ 

x3  —  2  x2  +  4  x 
+  2  x2  —  4x4-8 
x3  4-8 


19.  8x3 

8x3  4-  4x2 
—  4x2 


4-1 


2x4-1 _ 

4  x2  —  2  x  4-  1 


—  4  x2  —  2  x 

2x4-1 

2x4-1 


20.  27 x3  4-  8 a3 13x4-  2a _ 

27 x3  4-  18x2a  [9x2  -  6 ax  +  4a2 

—  18x2a 

—  18x2a  —  12  a2x 


12  a2x  4-8  a3 
12  a2x  +  8  a3 


ax  "4"  3  a  —  bx  3  b 

x  4-  3 

ax  S  a 

a  —  b 

CO 

1 

1 

«e> 

CO 

1 

1 

22.  3 ax  —  ay  —  6 bx  4-  2 by  —  a  +  2b 
Sax _ —  6 bx  —3x4 -  y 

—  ay  +2  by 

-  ay +  2  by 


TEACHERS’  EDITION 


39 


S3.  28  ax  -f  9  ny 

—  21  ay  —  12  nx 

—  4  x  4-  3  y 

28  ax 

—  21  ay 

—  7  a  3  n 

+  9  ny  —  12  nx 

+  9  ny  —12  nx 
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6  x2  —  13  x  +  6 
6  x2  —  9  x 

2x  —  3 

3x  —  2 

—  4x4-6 

-  2x  +  6 

Check.  2  x  —  3 

3x  —  2 
6  x2  —  9  x 
—  4x  +  6 
6x2  —  13  x  -f  6 


25  x4  -f  30  x2  —  7 

5x2+  7 

25  x4  +  35  x2 

5x2  —  1 

-  5x2  —  7 

—  5  x2  —  7 

6x2  +  11  x  -  35 

2x4-7 

6x2  +  21  x 

lO 

1 

CO 

-  lOx  -  35 

-  10  x  —  35 

4,  12  a2  +  19  a-  21 

4  a  —  3 

12  a2  —  9  a 

3a  +  7 

28  a  -  21 

28  a-  21 
- - 

x3  —  2x2  +  4x  —  8 

x  —  2 

x3  —  2  x2 

x2  4-  4 

1 

00 

1 

CO 

6.  a3  -  3 a2b  +  3 ab2  -  b3  a -b 

a3  ~  a2b  a2  -  2  ah  +  62 

—  2  a2b 

-  2  a2b  + 2  ab2  _ 

ab 2  —  b3 
ab 2  —  63 


7. 


x3  —  15x2  +  65x+  63 
x3-  7  x2 

—  8  x2  4-  65  x 

-  8  x2  +  56  x 

+  9x+  63 
4-  9x  —  63 


x  -  7 _ 

x2  —  8  x  +  9  + 


126 
x  -  7 


+  126 


Check,  x2—  8x  +  9 

x  —  7 

x3  —  8  x2  4-  9  x 
-  7  x2  4-  56  x  —  63 
_ _ 126 

x3  —  15  x2  +  65  x  4-  63 
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8.  —  25  x8  +  5  x2  +  5  x  —  1 
—  25x8  +  5  x 

5x2  —  1 

—  5x+  1 

5x2  -1 

5x2  —  1 

9.  2  xs  —  14  x2  +  14  x  +  12 

2x  —  4 

2  x8  —  4  x2 

x2  —  5  x  —  3 

-  lOx 2  +  Ux 

—  10  x2  +  20  x 


—  6x  +  12 

-  6x  +  12 


10.  6  x®  —  18  x  -f-  12  3  x  —  3 _ 

6  x8  —  6  x2 _  1 2  x2  +  2  x  —  4 

6  x2  —  18  x 
6  x2  —  6  x _ 

-12x  +  12 
-12x  +  12 


11.  4 x8  +16x  +  12 

4x8  +  4x2  —  12  x 

-  4x2  +  28  x  +  12 

—  4x2  —  4x  +  12 


x2  +  x  —  3 


4x  —  4  + 


32  x 


x2  +  x  —  3 


32  x 


Check,  x2  +  x  —  3 
4x  —  4 

4  x8  +  4  x2  —  12  x 

—  4  x2  —  4  x  +  12 
4x8  -16x  +  12 

+  32  x 

4x8  +  16x  +  12 


12.  6x8  —  2x2  +  lOx  +  18 1 3 x2  —  4 x  +  9 

6x8  — 8x2  +  18x  2x  +  2 _ 

6x2  —  8x  +  18 
6x2  —  8x+18 


13.  3  a8  +  28  a2  +  29  a  —  14013  a-  5 

3  a8-  5  a2  la2  -f  H  a  +~28 

33  a2 

33  a2  —  55  a 


84  a  -  140 
84  a  -  140 
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14.  -  6x8  +  23x2  -  37x-  24 
—  6  x3  +  9  x2 
14  x2 


2x  —  3 _ 

—  48 

-  3x2  +  7x  -  8  + - 

2  x  —  3 


14  x2  —  21  x _ 

—  16x  —  24 

-  16  x  +  24 


-  48 


Check.  —  3  x2  +  7  x  —  8 

2x  —  3 _ 

-  6x8  +  14  x2  -  16  x 

+  9  x2  —  21  x  +  24 
_ -48 

-  6x3  +  23 x2  -  37x-  24 

15.  2x2  +  10  xy  —  4x  —  20  y  2x  +  10 y 
2x2  +  10  xy _  x  —  2 

—  4x 

—  4x  —  20  y 


16.  3cx+6ac+8ax  +  4x2  3 c  +  4x 
3cx _ 4-  4 x2  x  +  2 a 

6  ac  +  8  ax 
Sac  +  Sax 


17.  12 a8  -  53 a2  +  53 a  +  8|4a2  -  7a  -1 
12  a3  —  21  a2  —  3  a  3  a  —  8 

—  32  a2  +  56  a  +  8 

—  32  a2  +  56  a  +  8 


18.  -  15 a3  +  56 a2  -  99  a  +  7013a2-  7a  +  10 
-15a8  +  35a2-  50a  |-5a  +  7 

21  a2  -  49  a  +  70 
21  a2  -  49  a  +  70 


19.  3x4  +  llx8  —  3x2  +  17x  —  41  —  3x2  +  x  —  4 
3X4_  x*  +  4x2  _  I-  x2  -  4xT1 


12  x8  —  7  x2  +  17  x 
12  x3  —  4x2  +  16  x 


—  3  x2  +  x  —  4 

—  3  x2  +  x  —  4 

20.  6an  +  15xy  —  lOny  —  9 ax 

—  2  n  +  3  x 

6  an  —9  ax 

—  3a  +  by 

15  xy  —  10  ny 
15  xy  —  10  ny 
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21.  a4  4-  H  «3  +  23  a2  —  55  a  -  1401a2-  5 _ 

a4  —  5  a 2 _  a2  +  11  a  +  28 

11a3  +  28  a2 

11  a3 _ -  55a 

28  a2  -  140 

28  a2  -  140 


22.  25  x3  —  10  x2  +  36  x  +  72 
25  x3  —  30  x2 
20  x2 

20  x2  —  24  x 


5x  —  6 

5x2  +  4x  +  12  4- 


144 

5x^6 


60  x  +  72 
60x-  72 
144 


Check.  5  x2  4-  4  x  4-  12 
5x  —  6 

25  x3  4-  20  x2  4-  60  x 

-  30  x2  -  24  x  -  72 
_ +  144 

25  x3  —  10  x2  4-  36  x  4-  72 


23.  a4  4-  4  a3  4-  6  a2  4-  4  a  4- 1 1  a2  4-  2  a  4- 1 
a4  4-  2  a3  4-  a2  a2  4-  2  a  4- 1 

2  a3  4-  5  a2 
2  a3  +  4  a2  4-  2  a 

a2  4-  2  a  4-  1 
a2  4-  2  a  4- 1 


24.  x4  —  4  x3  —  31  x2  4-  40  x  4-  21  x2  —  7  x  —  3 
x4  —  7  x3  —  3  x2  x2  4-  3  x  —  7 

3  x3  —  28  x2 
3x3  —  21  x2—  9x 

—  7  x2  4-  49  x  4-  21 

—  7  x2  4-  49  x  4-  21 


25.  a4  —  8  a3  4-  24  a2  —  32  a  4-  16  a2  —  4  a  4-  4 
a4  —  4  a3  4-  4  a2  a2  —  4  a  4-  4 

—  4  a3  4-  20  a2 

—  4  a3  4-  16  a2—  16  a 

4  a2-  16  a  4- 16 
4  a2—  16  a  4-  16 
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26.  10x4-  27  x3-  42x* 2-f  224x-  419 
10x4-  25x34-  45x2 

—  2  x3  —  8  7  x2 

—  2  x3  -f  5  a;2—  9  x 

—  92  x2  +  233  x 

—  92  x2  4-  230  x  —  414 

3  x  —  5 


2  x2  —  5  x  +  9 


5  x2  —  x  —  46  + 


3x  —  5 


2  x2  —  5  x  +  9 


ax  —  2  6x  4-  3  cx  —  6  cy  4-  4  —  2  ay 

—  x  4-  2  y 

ax  —2  ay 

—  a  +  2b  —  Sc 

—  2  6x  +  3  cx  —  6  cy  +  4  to/ 

—  2  bx _  4-4  by 


3  cx  —  6  cy 
3  cx  —  6  c?/ 


28.  x4  4-  a2x2 
x4  —  ax3  -f  a2x2 
ax3 
ax3 


4-  a4 


x2  —  ax  4-  a2 
x2  4-  ax  4-  a2 


a2x2  4-  a3# 

a2x2  —  a3x 
a2x2  —  a3x  -f  a4 


29.  a4  4-3  a262  4-  4  b4  a2  —  aft  4-  2  fr2 

a4  —  a36  4-  2  a262  a2  -f  4-  2  ft2 

a36  4-  a2b2 
a3b  —  a262  4-  2  afr3 

2  a262  -  2  a&3 

2  a262  —  2  ab3  -f  4  64 


30.  x6  —  4x3y3 

x6-f  2x5?/4-  2x4?y2 _ 

—  2x5y—2x4y2—4:X3y3 

—  2xhy  —  4x4?y2—  4x3y3 


4-8  y* 


x24-2 x,y  4-2 y2 _ 

x4— 2x3y+2x2y2— 4xy34-4?/4 


f 


2  x4y2 

2x4?/2  4-  4  x3?/3  4-  4x2?/4 
—  4x3?/3— 4x2?/4 


—  4x3?/3 — 8x2?/4— 8x?/5 
4x2?/44-8x?/5 
4x2j/44-8xy5-f8?/6 
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31.  9  a4  +29  a262  +  4964 

9a4  +  12a36+21  a262 

—  12a36+  8  a262 

—  12a36— 16a252— 28a63 _ 

24  a262  +28  ab 3 + 49  64 
24  a262  +  32  ab*  +  66  64 


3a2  +  4a6+  lb2 
3  a2— 4a&+862  + 


-  4  a&3  -  7  64 
3  a2  +  4  a&  +  7  62 


-  4a53  —  764 


32.  x8 
x 


—  2/8 


8  _ 


x*y 


x  —  y 


x2  +  xy  +  y2 


x*y 

x2y 


-  x?/2 


XT/2  _  2/3 

xy2  —  ys 


33.  a3 


-  125  68 


a1 


8  -  6  a26 


a  —  5b 


5a?b 

5a2b 


34.  x4 

x4  +  2  x8 


a2  +  5a6  +  25  62 


25  ah 2 _ 

25  ab2  —  125  68 
25  ab2  -  125  63 


-16 


x  +  2 


x3  —  2x2  +  4x  —  8 


—  2x8 

—  2  x8  —  4  x2 


4x2 

4  x2  +  8  x 


—  8x 

—  8x 


16 

16 


85.  x6 

x' 


- 1 


:•  —  x5 


X  —  1 


X 

XI 


X5  +  X4  +  X3  +  X2  +  X 


8  —  X4 


X’ 


X4  —  x8 


xa 


r8  —  x2 


x-4 

X2  —  X 


X—  1 
X—  1 
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36.  a6  +  343fr3|a2  +  76 _ 

a6  +  7  a4b  a4  —  7  a2b  +  49  62 

—  7  a46 

—  7  a4b  —  49  a2b2 

49  a262  +  343  63 
49  a262  +  343  63 


37.  8  a3 

8  a3  -  16a2x3 
16  a2x3 
16  a2x 3 


—  64  x9 


2  a  —  4  x3 _ 

4  a2  +  8  ax3  +  16  x6 


32  ax6 


32  ax6  —  64  x9 
32  ax6  —  64  x9 


38.  x6  +  y 6 

x5  +  x4y 

—  x4y 

—  x4y  —  x3y2 

xsy2 

xsy 2  +  x2ys 

—  x2?/3 

—  x2ys  —  X2/4 


x?/4  +  y 6 

Xj/4  +  2/6 


X  +  y _ 

x4  —  xsy  +  x2y2  —  xys  +  y4 


39.  x5 

X5  —  x4y 
x4y 

x4y  —  x3?/2 
x3?/2 

x3?/2  —  x2?/3 
x2yz 

X2y3 


+  2/5 


x  —  2/ 


x4  +  x3y  -f  X2?/2  +  x?/3  +  y4  + 


2y& 

x  —  y 


xy4 

xy4  +  ?/5 
xy4  —  yb 
2  2/6 


CK 
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40.  x5  —  yr° 

x5  +  x*y 

—  x*y 

—  x*y  —  x3y2 

x3y2 

x3y2  +  x2y 3 

—  x2y3 

—  x2y 3  —  xy 4 

xy 4  —  ?/5 

z?/4  +  Z/5 

—  2y5 


x  +  y 

x4  —  x3?/  +  x2y2  —  x?/3  +  ?/4  + 


—  2?/5 
a  +  y 


41.  x5 

x5  —  xHy 
x*y 

x*y  —  x3y2 
x3y2 

X3y2  _  X2y3 

x2y3 

x2y3 


x  —  y _ 

x4  -f  x3y  +  x2y2  +  xy3  +  y4 


xy 4 
xy 4 
x?/4 


42.  27  x6 

27  xG  +  18x4n4 

—  18  x4n4 

—  18x4n.4 


+  8n12 


3  x2  +  2  n4 _ 

9  x4  —  6  x2n4  +  4  n8 


12  x2n8 _ 

12  x2n8  +  8  n12 
12x2n8  +  8  ft12 


43.  y3 


y°  -  5  y4 
5  y4 
5y4 


—  5  y2 


-3000 


y  —  5 _ 

y4  +  5?/3  +  25 ?/2  +  120?/  +  000 


25  y3 
25  y3 

25  ?/3  —  1 25  y2 
120  y2 

120  2/2  —  600?/ 

600  ?/  —  3000 
600  y  -  3000 
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2.  6x  +  6  =  4  6. 
Transposing  and  combining, 

bx  =  3  b. 

Whence  x  =  8. 

3.  x  +  a  =  a  -f  b. 
Transposing  and  combining, 

x  =  b. 

4.  y  —  b  =  a  —  b. 
Transposing  and  combining, 

y  —  a. 

5.  3  ax  +  4  a  =  7  a. 
Transposing  and  combining, 

3  ax  =  3  a. 

Whence  x  =  1. 

6.  cz  +  c2  =  6  c2. 
Transposing  and  combining, 

cz  =  5  c2. 
Whence  z=5c. 

7.  ax  +  a6  =  ac. 

ax  =  ac  —  a6. 
x  =  c  —  b. 

8.  4  6x  —  62  =  562. 

4  6x  =  6t>2. 

x  =  1 6. 

9.  a2  c2  +  3  c  x  =  7  a2  c2. 

3  cx  =  6  a2  c2. 
x  =  2a2c. 

10.  5  a2  x  +  6  a2  =  a2. 

5  a2x  =  —  5  a2, 
x  =  —  1. 

11.  6c  — cx  =  4  6c. 

—  cx  =  3  6c. 
x  =  —  3  6. 

12.  5(6  +  x)  =  106. 

56  +  5x  =  106. 

5x=  56. 
x  =  6. 


6(c  —  x)  +  18c  =  0. 

6c  —  6x  +  18c  =  0. 

24  c  =  6x. 
x  =  4c. 

14.  6x  —  (6  +  c)  =  5  6  —  c. 

6x  —  6  —  c  =  56  —  c. 
bx  =  6  b. 
x  =  6. 

15.  x  -f  2  (6  —  c)  =  4  c  +  2  6. 
x  +  26  —  2c  =  4c  +  2  6. 

x  =  6  c. 

16.  Sax  —  ab  =  2ax  —  ac. 

ax  =  ab  —  ac. 
x  —  b  —  c. 

17.  4cy  —  3ac  =  5ac  +  2c?/. 

2  q/  =  8  ac. 

2/  =  4a. 

18.  3c?/  +  26c  =  66c  +  2cy—  Sac. 

cy  =  4  6c  —  3  ac. 
y  =  46  —  3  a. 

19.  4  6?/  —  7  a2  6  =  6  a62  +  3  by. 

by  —  7  a2  6  +  6  ab2. 
y  =  7  a2  +  6  a6. 

21.  ax  +  6x  =  ac  +  6c. 

Writing  with  binomial  coefficient, 

(a  +  6)x  =  ac  -f  be. 

Dividing,  x  =  c. 

22.  5  ax  +  4cx  =  5a6  +  4c6. 
Writing  with  binomial  coefficient, 

(5  a  +  4c)  x  =  5  a6  +  4  c6. 
Dividing,  x  =  6. 

23.  a2x  +  1  —  a4  —  x  =  0. 

Transposing,  a2x  —  x  =  a4  —  1. 
Writing  with  binomial  coefficient, 

(a2  —  l)x  =  a4  —  1. 
Dividing,  x  =  a2  +  1. 
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24.  ax  +  2  ab  =  2  a2  +  6x. 

ax  —  bx  =  2  a2  —  2  ab. 

(a  —  b)  x  =  2  a2  —  2  ab. 
x  =  2  a. 

25.  ax  —  a3  —  4  =  3  a  —  x. 

ax  +  £  =  a3  +  3  a  +  4. 

(a  +  1)  x  =  a3  +  3  a  +  4. 
x  =  a2  —  a  +  4. 

26.  ax  —  ac  +  6c  =  2  ac—  56c  +  26x. 

ax  —  2  6x  =  3  ac  —  6  6c. 

(a  —  2b)x  =  3  ac  —  6bc. 
x  —  3c. 


27.  4  62c2  -f  (a  +  6x)  c  =  (a  —  6x)  c. 

462c2  +  ac  +  6cx  =  ac  —  6cx. 

2  6cx=  —  462c2. 
x  ——  2bc. 

28.  (x  +  a)(x  +  6)  =  x2+  2a2  +  3a6. 
x2+  ax  +  6x  +  a6  =  x2  +  2  a2  +  3  a6. 

ax  +  6x  =  2  a2  +  2  a&. 

(a  +  6)x  =  2  a2  +  2  a6. 
x  =  2  a. 

29.  15(x-a)-6(x+a)=3(6a-3x). 
15  x  —  15  a  —  Ox  —  6a  =  15a  —  9x. 

18  x  =  36  a. 
x  =  2  a. 


1.  Let 
Then 
and 
But 

Whence 
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x  =  number  of  hours. 

6  x  =  distance  by  A  in  miles. 
9x  =  distance  by  B  in  miles. 
6x  +  9x  =  90. 
x  =  6. 


2.  Let 
Then 
Also 
and 
But 

Whence 


x  =  B’s  rate  in  miles  per  hour. 
3x  =  A’s  rate  in  miles  per  hour. 
3x  •  6  =  18  x  =  distance  by  A  in  miles, 

6  x  =  distance  by  B  in  miles. 

18x  +  6x  =  120. 

x  =  5 ;  3  x  =  15. 


3.  Let 
Then 
Also 
and 
But 

Whence 


x  =  B’s  rate  in  miles  per  hour, 
x  +  4  =  A’s  rate  in  miles  per  hour. 
8  x  =  distance  by  B  in  miles, 

8(x  +  4)  =  distance  by  A  in  miles. 

8  x  +  8  (x  +  4)  =  144. 

x  =  7 ;  x  +  4  =  11. 


4.  Let 
Then 
Also 
and 
But 

Whence 


x  =  B’s  rate  in  miles  per  hour, 
x  —  3  =  A’s  rate  in  miles  per  hour. 
9  x  —  distance  by  B  in  miles, 

9  (x  —  3)  =  distance  by  A  in  miles. 

9x  +  9(x  —  3)  =  189. 

x  =  12  ;  x  —  3  =  9. 
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5.  Let 

x  =  A’s  rate  in  miles  per  hour. 

Then 

x  —  4  =  B’s  rate  in  miles  per  hour. 

But 

c*|eo 

II 

1 

B 

Transposing, 

—  4. 

Dividing  by  x  =  12  ;  x  —  4  —  8. 

Now  let 

y  =  number  of  hours. 

Then 

12  y  =  distance  by  A  in  miles, 

and 

8  y  —  distance  by  B  in  miles. 

But 

12  y  +  8  y  —  180. 

Whence 

y  =  9. 

6.  Let 

x  =  A’s  rate  in  miles  per  hour. 

Then 

2x  =  B’s  rate  in  miles  per  hour. 

Also 

2  x  =  distance  in  miles  by  A  in  2  hours, 

and 

10  x  =  distance  in  miles  by  B  in  5  hours. 

But 

2x  +  10  x  =  144. 

Whence 

x  =  12  ;  2  x  =  24  (their  respective  rates), 

and  2  x 

=  24  ;  10  x  =  120  (their  respective  distances). 

7.  Let 

x  =  A’s  rate  in  miles  per  hour. 

Then 

x  —  4  =  B’s  rate  in  miles  per  hour. 

Also 

6  x  =  distance  in  miles  by  A  in  6  hours, 

and 

9  (x  —  4)  =  distance  in  miles  by  B  in  9  hours. 

But 

OS 

II 

CO 

1 

• 

Whence 

x  =  12  ;  x  —  4  =  8, 

and 

6x  =  72,  A’s  distance, 

9(x  —  4)  =  72,  B’s  distance. 

8.  Let 

x  =  common  rate  of  A  and  B  in  miles  per  hour. 

Then 

8  x  =  distance  in  miles  by  each. 

But 

8x  +  8x  =  192. 

Whence 

x  =  12. 

9.  Let 

x  =  B’s  rate  in  miles  per  hour. 

Then 

x  —  2  =  A’s  rate  in  miles  per  hour. 

Also 

12  x  =  distance  by  B  in  miles, 

and 

12  (x  —  2)  =  distance  by  A  in  miles. 

But  12  x  +  12  (x  —  2)  =  192. 

Whence 

X  =  9  ;  x  —  2=7. 
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10.  Let 
Then 
Also 

and 

But 

Whence 

11.  Let 

Then 

But 

Whence 

Also 

and 

12.  Let 
Then 
Also 

and 

But 

Whence 

13.  Let 
Then 
Also 

and 


x 
3x 
12x 
36  a; 
12  x  +  36  x 
x 


A’s  rate  in  miles  per  hour. 
B’s  rate  in  miles  per  hour, 
distance  by  A  in  miles, 
distance  by  B  in  miles. 

192. 

4  ;  3x  —  12. 


distance  by  B  in  miles, 
distance  by  A  in  miles. 
192  -  x. 

117;  192  -x  =  75. 


x 

192 -x 
x  —  42 
x 

B’s  rate  =  2-171 
A’s  rate  =  -7^5-,  or  81  miles  per  hour. 


^7-,  or  13  miles  per  hour, 


x 

x  +  4 
6x 

6(x+  4) 
6  x  +  6  (x  +  4) 
x 

x 

x  +  6 
12x 
12  (x  +  6) 


But  12  x  +  12  (x  +  6) 
Whence  x 


:  A’s  rate  in  miles  per  hour. 

:  B’s  rate  in  miles  per  hour. 

:  distance  by  A  in  miles, 

:  distance  by  B  in  miles. 

:  192. 

:  14  ;  x  +  4  =  18. 

:  B’s  rate  in  miles  per  hour. 
:  A’s  rate  in  miles  per  hour. 
:  distance  by  B  in  miles, 

:  distance  by  A  in  miles. 

:  192. 

:  5 ;  x  -f  6  =  11. 


14.  Since  B  goes  twice  as  far  as  A  in  the  same  time,  B’s  rate  is  double 


A’s  rate. 

Let 

and 

Then 

Whence 

hence 

15.  Let 
Then 
Also 
and 


x  =  A’s  rate  in  miles  per  hour, 

2x  =  B’s  rate  in  miles  per  hour, 
x  +  4  =  2x. 

x  =  4 ;  2  x  =  8.  Thus  they  approached  each  other 
at  the  rate  of  12  miles  per  hour  ; 

144  -T- 12  =  12,  the  number  of  hours  they  traveled. 


x 

x  —  4 
6x 

9  (x  —  4) 
Therefore  6  x  +  9  (x  —  4) 
Whence  x 


the  number  of  hours  A  travels, 
the  number  of  hours  B  travels, 
rate  x  time  =  distance  by  A  in  miles, 
rate  x  time  =  distance  by  B  in  miles. 

144. 

12  hours,  A’s  time  and  the  total  time  elapsed. 
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16.  Let 

x  = 

Then 

x  —  3  = 

and 

x  —  5  = 

Then 

16  (x  -  3)  = 

and 

8  (x  -  6)  = 

But  16  (x  — 

3)  +  8  (x  —  6)  = 

Whence 

x  = 

17.  Let 

X  = 

Then 

45  x  = 

and 

12x  = 

But 

45  x  +  12  x  = 

Whence 

x  = 

18.  Let 

x  = 

Then 

x  —  6  = 

Also 

4x  = 

and 

6  (x  —  6)  = 

But 

4x  = 

Whence 

x  = 

19.  Let 

x  = 

Then 

x  —  2  = 

Also 

lOx  = 

and 

12  (x  -2)  = 

But  10x  +  12(x-2)  = 

Whence 

x  = 

20.  Let 

x  = 

Then 

x  +  2  = 

Also 

42  x  = 

and 

24  (x  +  2)  = 

But  42  x  +  24  (x  +  2)  = 

Whence 

x  = 

21.  Let 

x  = 

Then 

8x  = 

Since  the  first  messenger 

the  number  of  hours. 

distance  in  miles  by  passenger  train, 

distance  in  miles  by  freight  train. 

285. 

5. 

A’s  time  in  hours. 

B’s  time  in  hours, 
distance  by  A  in  miles, 
distance  by  B  in  miles. 

6  (x  —  6) . 

18. 

first  cyclist’s  running  time, 
second  cyclist’s  running  time, 
distance  in  miles  by  first  cyclist, 
distance  in  miles  by  second  cyclist. 

108. 

6;  lOx  =  60;  12 (x  -  2)  =  48. 

running  time  of  passenger  train  in  hours, 
running  time  of  freight  train  in  hours, 
distance  by  passenger  train  in  miles, 
distance  by  freight  train  in  miles. 

246. 

3. 


taken,  he  will  have  gone  10  x  8  =  80  miles. 

But  both  messengers  must  go  the  same  distance. 
Therefore  8x  =  80. 

Whence  x  —  10. 
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22>  Let 
Then 

Also 


x  =  distance  in  miles  on  trolley. 
x  —  1  =  distance  in  miles  on  foot, 
d  x  1 

-  =  —  =  — x ,  number  of  hours  on  trolley, 
r  10  10 


,  d  x  —  1 

and  -  — - — 

r  3 

But  yV  x  +  h  x  ~~  h  =  4- 
Combining  and  transposing, 

Mx  = 

or  x  =  10. 


x 

3 


-  =  -  x - ,  number  of  hours 

3  3  3  walked. 


Therefore 


number  of  hours  on  trolley. 


23.  Let  x  =  average  velocity  of  bullet  in  feet  per  second. 

Then  since  the  time  necessary  for  the  return  of  the  sound  is 


d 

r 


1650 

TToo 


=  -  seconds, 
2 


Therefore 


|—|  —  1  second,  time  of  bullet’s  flight. 


1650 


or  1650  feet  per  second. 


24.  Let  x  =  average  velocity  of  bullet  in  feet  per  second. 

Then,  as  in  Ex.  23, 

iWtf  =  f  i  number  of  seconds  for  sound  to  return, 
and  \  —  |  =  1  second,  time  of  bullet’s  flight. 

Therefore  x  =  -  =  — ,  or  825  feet  per  second. 


Page  106 

1.  (2  c  —  3  d)2  =  4  c2  —  12  cd  +  9  d2. 

2.  (5  x  —  2  iy)2  =  25  x2  —  20  xy  +  4  y2. 

3.  (3  a  -  2  b2)2  =  9  a2 -12  ab2  +  4  64. 

4.  (4x  +  5  y3)2  =  16  x2  +  40  xy3  +  25  ?/6. 

5.  (7  x2  +  2  y)2  =  49  x4  +  28  x2y  +  4  ?/. 

6.  (5  x2  -  3  y)2  =  25  x4  -  30  x2y  +  9  y2. 

7.  (9  a2  +  2  b2)2  =  81  a4  +  36  a2b2  +  4  54. 

8.  (11  a2b  +  2)2  =  121  a462  +  44  a2b  +  4. 

9.  (12  ab2  -3  c)2  =  144  a264  -  72  ab2c  +  9  c2. 

10.  (5  a2b  -  2  a2)2  =  25  a462  -  20  a45  +  4  a4. 

11.  (-2 a2&  +  Zed2)2  -  4 a4c10  -  12 a2c*d2  +  9c2d4. 
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12.  (—  4  xy1  —  3  xz2)2  =  16  x2?/4  +  24x2?/2z2  +  9  x2z4. 

14.  Change  —  mn  to  —  2  mn. 

16.  Change  +  12  x  to  —  12  x  or  change  —  6  to  +  6. 

18.  Change  —  x2  to  +  x2. 

19.  Change  —  64  to  +  64. 

20.  Change  —  25  to  +  25. 

21.  Change  —  6x  to  +  6x  or  change  +  1  in  the  denominator  to  —  1. 

22.  Change  +  12 ab  to  —  12 ab  or  change  —  36  to  +  36. 
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,  x2  +  5x  +  6_^  0 

1.  - —  X  +  2. 

x  +  3 

_  a2  +  7  a  +  10  _ 

2.  — — - - —  =  a  +  5. 


3. 

4. 

5. 

6. 

7. 


a  +  2 
a2  +  11  a  +  10 
a  +  10 
62  +  7  6  +  6 


—  a  1. 


6  +  1 

c2  —  6  c  +  8 
c  —  2 

c2  —  9c  +  14 
c-7 

x2  —  3  x  +  2 
x  —  2 


=  6  +  6. 

=  c  —  4. 

=  c  -  2. 

=  x  —  1. 


x2  —  4  x  —  12  . 

8.  - =  x  —  6. 

x  +  2 

_  a2  —  3  a  —  28 

9.  - =  a  +  4. 

a-  7 

,  _  a2  —  3  ab  +  2  62  _  , 

10.  - - - =  a  —  2  6. 

a  —  b 

1L*-sy-6l>«  =  8 
x  —  Sy 

, .  m2  —  4  mn  —  21  n2 
12.  - - - =  m  —  7  n. 


13. 

14. 


m  +  3n 
r2  —  7  rs  —  18  s2 


r  —  9s 

r2  —  rs  —  90  s2 


=  r  +  2  s. 


r  —  10  s 


=  r  +  9  s. 
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1.  (2  a  +  1)  +  3)  =  2  +  7  a  +  3. 

2.  (3 a  +  2) (a  +  5)  =  3 a2  +  17a  +  10. 

3.  (x  +  4)  (2 x  +  3)  =  2  x2  +  11  x  +  12. 

4.  (2x  +  3)  (x  +  7)  =  2x2  +  17x  +  21. 

5.  (2c  +  3) (c  +  8)  =  2c2  +  19c  +  24. 

6.  (4c  +  3)(4c  +  3)  =  16c2  +  24c  +  9. 

7.  (5m  +  2)  (5m  +  2)  =  25  m2  +  20m  +  4. 

8.  (4  m  —  1)  (2  m  +  3)  =  8  m2  +  10  m  —  3. 

9.  (5  n  —  3)  (3  n  —  5)  =  15  n2  —  34  n  +  15. 

10.  (2  n  +  7)  (3  n  —  2)  =  6  n2  +  17n  —  14. 

11.  (7  h  +  3)  (4  h  -  5)  =  28  h2  —  23  h  —  15. 

12.  (5  h  —  4)  (5  h  -  4)  =  25  h?  —  40  h  +  16. 
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13.  (5  6  —  6)  (5  6  —  6)  =  25  62  —  GO  6  +  36. 

14.  (3  +  m)  (4  +  2  m)  =  12  +  10m  +  2  m2. 

15.  (7  -  n)  (7  -  3  n)  =  49  -  28  n  +  3  n2. 

16.  (2  a  -  6)  (3a  +  2  6)  =  6  a2  +  ab  -  2  62. 

17.  (5  a  +  9  c)  (2  a  —  9  c)  =  10  a2  —  27  ac  —  81  c2. 

18.  (2  x2  -  7y)  (3x2  -  2y)  =  6x4  -  25  x2?/  +  14  y2. 

19.  (c2  -  5  d)  (5  c2  +  2  d)  =  5  c4  -  23  c2d  -  10  d2. 

20.  (4c  +  9d2)  (2c  -  5d2)  =  8c2  -  2cd2  -  45 dL 
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1. 

2. 

3. 

4. 

5. 


3  ax2  +  18  a  =  3  a  (x2  +  6).  6.  10  x3  —  4x7  =  2x3(5  —  2x4). 

8  x3  +  8  x  =  8  x  (x2  +  1) .  7.  18x2  +  27  +  9x  =  9(2x2  +  3  +  x). 

2 x4  —  6  z2  =  2  x2  (x2  —  3).  8.  x3  —  x2  +  x4  =  x2  (x  —  1  +  x2). 

a362  +  a363  =  a362 (1+5).  9.  2c5  —  18c  +  2 c3  =  2c (c4  —  9  +  c2). 

3  r2s  —  27  r2  =  3  r2  (s  —  9) .  10.  4  x2  —  8  ax  +  20 x  =  4  x  (x  —  2  a  +  5). 

11.  5  a2  +  10  a4  —  25  a3  =  5  a2  (1  +  2  a2  —  5  a) . 

12.  3  ?/4  +  6  ysc  —  3  yz  =  3  ?/3  (y  +  2  c  —  1) . 

13.  a2  +  a3  —  a4  +  2  a  =  a  (a  +  a2  —  a3  +  2). 

14.  5r2  +  10 r  +  15  r3  =  5r(r  +  2  +  3r2). 

15.  6  a5  —  12  a4  +  6a  —  18  a6  =  6  a  (a4  —  2  a3  +  1—  3a5). 

16.  16  ?7i3  —  32  m2n  +  24  m2n2  =  8  m2  (2  m  —  4  n  +  3  ?i2) . 

17.  —  a?b  —  2  ab2  +  a262  =  ab  (ab  —  a  —  2  6). 

18.  ?n  +  n.  19.  6  +  c.  20.  r  +  s  +  £.  21.  h  —  Jc—l.  22.  2  — 6  + a. 


Page  119 

1.  2  a  (a  —  x)  +  3  (x  —  a)  =  2  a  (a  —  x)  —  3  (a  —  x)  =  (a  —  x)  (2  a  —  3) . 

2.  7  m  (m  —  2  n)  —  2  (2  n  —  m)  =  7  m  (m  —  2  n)  +  2  (m  —  2  n) 

=  (m  —  2  ti)  (7  m  +  2) . 

3.  Sh(5h-k)-k(k  —  5h)-hk(5h-k) 

=  3  6(56,  —  6)  +  6(56  —  6)—  66(56  —  6) 

=  (5  6 -6)  (36  +  6-  66). 

4.  7x(2x  —  5y)  —  2y(2x  —  by)  +  (5y  —  2x) 

=  7x(2x  —  5?j)  —  2y(2x  —  5y)  —  (2x—  5y) 

=  (2x-5y)(7x-2y-l). 

5.  (3a  —  2x)  +  9a(— 2x  +  3a)  +  x(2x  —  3a) 

=  (3  a  —  2  x)  +  9a(3a-2x)-x(3a-2x) 

=  (3  a  —  2  x)  (1  +  9  a  —  x). 

6.  a6  +  66  +  ak  +  66  =  6  (a  +  6)  +  6  (a  +  6)  =  (a  +  6)  (6  +  6). 

7.  mr  +  nr  +  ms  +  ns  =  r(m  +  n)  +  s(m  +  n)  =  (m  +  n)  (r  +  s). 
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8.  2  ac  +  be  +  2  ad  +  bd  =  c  (2  a  +  b)  +  d  (2  a  +  b)  =  (2  a  +  b)  (c  +  d). 

9.  3  ac  +  ex  +  9  ay  +  3 xy  —  c  (3  a  +  x)  +  3  y  (3  a  +  x) 

—  (3  a  -f-  x)  (c  +  3  y). 

10.  6ax  +  16 bx  +  4az/  +  10 by  =  3x(2a  +  6b)  +  2y(2a  +  6b) 

=  (2  a  +  6b)(3x  +  2y). 

11.  2  a3  +  a2x  +  2  ax  +  x2  =  a2  (2  a  +  x)  +  x  (2  a  +  x)  =  (2  a  +  x)  (a2  +  x). 

12.  6/i3  +  4&2&  +  3hk2  +  2&3  =  2h2(3h  +  2k)  +  k2(3h  +  2k) 

=  (3h  +  2k)(2h2  +  k2). 

13.  mh  —  nh  +  mk  —  nk  —  h(m  —  n)  +  k(m  —  n)  =  (m  —  n)  (h  +  k) . 

14.  2  ax  —  6  ay  +  bx  —  3  by  =  2  a  (x  —  3  y)  +  b  (x  —  3  y) 

—  (x  —  3y)(2a  -{■  b). 

15.  ar  —  cr  +  as  —  cs  =  r  (a  —  c)  +  s(a  —  c)  =  (a  —  c)  (r  +  s). 

16.  mr  —  nr  +  ms  —  ns  =  r(m  —  n)  +  s(m  —  n)  =  (m  —  n)  (r  +  s). 

17.  2  hx  —  2  kx  +  hy  —  ky  =  2  x  (h  —  k)  +  y  (h  —  k)  =  (h  —  k)  (2  x  +  y). 

18.  3  x3  —  3  x2y  +  xy  —  y2  =  3  x2  (x  —  y)  +  y  (x  —  y)  =  (x  —  y)  (3  x2  +  y). 

19.  2  a3  —  6  a262  +  ab3  —  3  b5  =  2  a2  (a  —  3  b2)  +  b3  (a  —  3  b2) 

=  (a -3b2)  (2  a2  +  63). 

20.  5  r3  -  2  rs2  +  10  r2s  -  4  s3  =  r  (5  r2  -  2  s2)  +  2  s  (5  r2  -  2  s 2) 

=  (5  r2  —  2  s2)  (r  +  2  s) . 

21.  20  x3  —  5  x2y2  +  4  xy  —  ys  =  6  x2  (4  x  —  y2)  +  y  ( 4  x  —  y2) 

—  (4x  —  y2)  (5x2  +  y). 

22.  6ac  —  3c  +  2ad  —  d  =  3c(2a  —  1)  +  d(2a  —  1)  =  (2a—  1)  (3c  +  d). 

24.  ac  —  be  —  ad  +  bd  =  c  (a  —  b)  —  d  (a  —  b)  =  (a  —  b)  (c  —  d). 

25.  ac  —  ad  —  be  +  bd  =  a(c  —  d)  —  b(c  —  d)  =  (c  —  d)  (a  —  b). 

26.  2  am  —  6  bm  —  3  an  +  9  =  2  m  (a  —  3  6)  —  3  n  (a  —  3  b) 

=  (a  —  3  b)  (2  m  —  3  n). 

27.  3  Ax  —  15  kx  —  hy  +  5  ky  —  3  x  (h  —  6  k)  —  y  (h  —  6  k) 

=  (h-6k)  (3x  —  y). 

28.  x3  —  3  xy  —  2  x2?/3  +  6  y4  =  x  (x2  —  3  y)  —  2  ?/3(x2  —  3  y) 

=  (x2  —  3  ?/)  (x  —  2  ?/3) . 

29.  2  a3  —  6 a262  —  a62  +  3b*  =  2  a2 (a  -  3b2)  -  b2(a  -  3b2) 

=  (a  —  3  b2)  (2  a2  —  62) . 

30.  10  a4  —  25  a353  +  5  64  —  2  a&  =  5  a3(2  a  —  6 b3)  —  b  (2  a  —  6bs) 

=  (2a  —  6b3)  (6a3 -b). 

31.  14 x4  —  35  ax2  +  10a  —  4x2  =  7x2(2x2  —  5a)  —  2(2 x2  —  5a)  * 

=  (2  x2  —  5  a)  (7  x2  —  2) . 

32.  30 x5  -  10 x2  +  1-  3x3  =  10x2(3 x3  -  1)  -  (3x3-  1) 

=  (3  x3  —  1)  (10  x2  —  1) . 

33.  a&4  —  2  63  —  5  ab  -f  10  =  b3(ab  —  2)  —  5  (ab  —  2) 

=  (ab  —  2)  (b3  —  5). 
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34.  x  (a  +  b)  =  r  (a  +  b)  +  s  (a  +  b). 

x  —  r  +  s. 

35.  mx  +  nx  —  mr  +  nr  -f  ms  4-  ns. 
x(m  +  n)  =  r(m  +  ri)  +  s(m  +  ri). 

x  =  r  +  s. 

36.  ay  +  by  =  ac  +  be  —  ah  —  b2. 

?/  (a  +  b)  =  c  (a  4-  b)  —  b  (a  4-  b). 
y  =  c  —  b. 

37.  kz  —  Iz  =  hk  —  hi  —  k2  4-  Ik. 
z(k  —  l)  =  h(k  —  l )  —  k(k  —  l). 

z  —  h  —  k. 

38.  cy  4-  ad  —  ae  =  dc  —  ce  4-  ay. 

cy  —  ay  =  dc  —  ad  —  ce  4-  ae. 
y(c  —  a)  —  d(c—  a)—  e{c  —  a), 
y  —  d  —  e. 

39.  2k  +  hi  —  mk  =  kl  +  2h—  mh. 

mh  —  mk  =  2h  —  2k  —  hi  4-  kl. 
in  (h  —  k)  —  2  (h  —  k)  —  l  (h  —  k). 
m  —  2  —  l. 
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1.  9  r2  4-  6  rs  +  s2  =  (3  r  4-  s)2.  4.  16  x2  —  8  xm  +  m2  =  (4  *  —  m)2. 

2.  4  a2  4-  4  ax  4-  x2  =  (2 a  +  x)2.  5.  m2  +  lOmn  4-  25 n2  =  (m  +  5  w)2. 

3.  9x2  —  Qxy  +  y2  =  (3 x  —  y)2.  6.  2by2—  lOyx  +  x2  =  (5 y  —  x)2. 

7.  81  a2  4-  18  ab  4-  b2  =  (9  a  4-  b)2. 

8.  m2  —  26  mn  4- 169  n2  =  (m  —  13  n)2. 

9.  9h2  —  QOhk  +  100  k,2  =  (3  h  —  10  k)2. 

10.  121  a2  -  44  ab  4-  4  b2  =  (11  a  —  2  b)2. 

11.  81  x2  4- 126  xy  4-  49  y2  =  (9  x  4-  7  y)2. 

12.  36  x2  4-  2b  y2  —  GOxy  =  (6x  —  5?/)2. 

13.  169  a2  4-  9  b2  —  78  ab  =  (13  a  —  3  6)2. 

14.  49  d2  +  210  cd  4-  225  c2  =  (7  d  +  15  c)2. 

15.  196  a2  -  140  ab  4-  25  62  =  (14  a  -  5  b)2. 

16.  9  a2b2  -  12  ab  4-  4  =  (3  ab  -  2)2. 

17.  16  c2x2  4-  56  cx  4-  49  =  (4  cx  +  l)2. 

18.  9  m2n2  —  24  mnp  4-  16p2  =  (3  mn  —  4p)2. 
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1.  x3  +  6  x2  +  9  x  =  x  (x2  +  6  x  +  9)  =  x  (x  +  3)2. 

2.  2  x2  +  4  x  +  2  =  2  (x2  +  2  x  +  1)  =  2  (x  +  l)2. 

3.  x3  —  10  x2  +  25  x  =  x  (x2  —  10  x  +  25)  =  x  (x  —  5)2. 

4.  a3  +  2  a25  +  ab 2  =  a  (a2  +  2  a£>  +  62)  =  a  (a  +  6)2. 

5.  a3  +  2  a2x  +  ax2  =  a  (a2  +  2  ax  +  x2)  =  a  (a  +  x)2. 

6.  2c3 -20c2  +  50c  =  2c(c2-  10c  +  25)  =  2 c (c  -  5)2. 

7.  100  x  —  80  x2  +  16  x3  =  4  x  (25  —  20  x  +  4  x2)  =  4  x  (5  —  2  x)2. 

8.  98c  +  28c2  +  2c3  =  2c(49  +  14c  +  c2)  =  2c(7  +  c)2. 

9.  80  r  —  40  r2  +  5  r3  =  5  r  (16  —  8  r  +  r2)  =  5  r  (4  —  r)2. 

10.  245 x5  —  140 x4  +  20 x3  =  5 x3 (49 x2  —  28 x  +  4)  =  5x3(7x  -  2)2. 

11.  45 m2  —  60 mn  +  20 n2  =  5 (9 m2  —  12 mn  +  4n2)  =  5(3m-  2 n)2. 

12.  2  ax  +  4  ax2  +  2  ax3  =  2  ax  (1  +  2  x  +  x2)  =  2  ax  (1  +  x)2. 

13.  126  c2d2  +  147  csd  +27  cds  =  Scd  (42  cd  +  49c2+  9d2)  =  3cd(7c  +  3d)2. 

14.  2  ac  +  4  cx  +  2  a?/  +  4  x?/  =  2  [c  (a  +  2  x)  +  ?/  (a  +  2  x)] 

=  2  (a  +  2x)  (c  +  2/). 

15.  2  ax  —  6  6x  +  2  ay  —  6  6?/  =  2  [x  (a  —  3  6)  +  y  (a  —  3  6)] 

=  2  (a  -3  b)  (x  +  y). 

16.  3  mr  —  6  nr  +  15  ms  —  30  ns  =  3  ( mr  —  2  nr  +  5ms  —  10  ns) 

=  3  [r  (m  —  2  n)  +  5  s  (m  —  2  n)] 

=  3  (m  —  2  n)  (r  +  5  s). 

17.  12  ab  —  6  6c  —  6  ax  +  3  cx  =  3  (4  ab  —  2  be  —  2  ax  +  cx) 

=  3  [2  6  (2  a  —  c)  —  x  (2  a  —  c)] 

=  3  (2  a  —  c)  (2  b  —  x) . 

18.  ax  +  cx  =  m  (a  +  c)  —  n  (a  +  c) .  22.  ky  —  4kl  —  l2  =  4  A;2  —  ky  —  ly. 

x  =  m  —  n.  2  ky  +  ly  =  4  k2  +  4  kl  +  l2. 

19.  (a  +  b)  x  =  a2  +  2  a6  +  62.  ?/  (2  fc  +  2)  =  (2  k  +  l)2. 


x  =  a  +  b. 

20.  mh  —  mk  —  h2  —  2  hk  +  k2. 
m(h  —  k)  =  ( h-k )2. 


y  =  2k  +  l. 


m  =  h  —  k. 

21.  nr  —  2  ns  =  r2  —  4  rs  +  4  s2. 
n  (r  —  2  s)  =  (r  —  2  s)2. 
n  =  r  —  2  s. 


23.  ac?/  —  ad2  —  ac2  =  ad?/  —  2  acd. 
ac?/  —  ad?/  =  ac2  —  2  acd  +  ad2, 
c?/  —  dy  —  c2  —  2  cd  +  d2. 
y(c  —  d)  =  (c—  d)2. 


y  =  c  —  d. 


24.  2  ade  —  ae2  =  ad2  —  adz  +  aez. 
adz  —  aez  =  ad2  —  2  ade  +  ae2. 
dz  —  ez  =  d2  —  2de  +  e 2. 
z  (d  —  e)  =  (d  —  e)2. 
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1.  a4  -  64  =  (a2  +  6 2)  (a2  -  62)  =  (a2  +  62)  (a  +  6)  (a  -  b). 

2.  x4  -  1  =  ( x 2  +  1)  (x2  —  1)  =  (x2  +  1)  (x  +  1)  (x  -  1). 

3.  a4  —  16  =  (a2  +  4)  (a2  -  4)  =  (a2  +  4)  (a  +  2)  (a  —  2). 

4.  r4  -  81  =  (V2  +  9)  (r2  -  9)  =  (r2 ,+  9)  (r  +  3)  (r  -  3). 

5.  16  a4  -  1  =  (4  a2  +  1)  (4  a2  —  1)  =  (4  a2  +  1)  (2  a  +  1)  (2  a  —  1). 

6.  81  -  c4  =  (9  +  c2)  (9  -  c2)  =  (9  +  c2)  (3  +  c)  (3  -  c). 

7.  625 x4  —  1  =  (25 x2  +  l)(25x2  -  1)  =  (25x2  +  l)(5x  +  l)(5x  —  1). 

8.  625  -  a4  =  (25  +  a2)  (25  -  a2)  =  (25  +  a2)  (5  +  a)  (5  -  a). 

9.  625  x4  —  16  y4  =  (25  x2  +  4  y 2)  (25  x2  —  4  y 2) 

=  (25 x2  +  4?/2)  (5x  +  2y)  (5x  —  2y). 

10.  a12  -  c16  =  (a6  +  c8)  (a6  —  c8)  =  (a6  +  c8)  (a3  +  c4)  (a3  —  c4). 

11.  c4d4  -  1  =  (c2d2  +  1)  (c2d2  -1)  =  (c2d2  +  1)  (cd  +  1)  (cd  -  1). 

12.  c8  -  81  =  (c4  +  9)  (c4  -  9)  =  (c4  +  9)  (c2  +  3)  (c2  -  3). 

13.  c8  -  d8  =  (c4  +  d4)  (c4  -  d4)  =  (c4  +  d4)  (c2  +  d2)  (c  +  d)  (c  -  d). 

14.  a4£8  _  16  =  (a2b4  +  4)  (a264  —  4)  =  (a264  +  4)  (a52  +  2)  ( ab 2  -  2). 

15.  x4?/8  -  24  =  (x2?/4  +  z2)  (x2y4  -  z2)  =  (x2?/4  +  22)  (x?/2  +  z)  (xy2  -  2). 

16.  (x  +  y)2  -  z2  =  (x  +  y  +  z)  (x  +  y  -  z). 

17.  (x  —  y)2  —  25  =  (x  —  y  +  5)  (x  —  y  —  5). 

18.  (2  x  +  5)2  —  4  y2  =  (2  x  +  5  +  2  y)  (2  x  +  5  —  2  y). 

19.  (3  a  —  7)2  —  x2  =  (3  a  —  7  +  x)  (3  a  —  7  —  x). 

20.  4(x  —  9)2  —  9a2  =  (2x  —  18  +  3a)(2x  —  18  —  3a). 

21.  9 (a  —  b)2  —  25c2  =  (3a  —  36  +  5c) (3 a  —  36—  5c). 

22.  25 x2(c  +  d)2  —  9 y2  =  (5 xc  +  5xd  +  3 y)  (5 xc  +  5xd  —  3 y). 

23.  4a2  —  (2c  — d)2  =  (2a  +  2c  — d)(2a-  2c  +  d). 

24.  25 x2  —  (a  —  3  5)2  =  (5x  +  a  —  3  6)(5x  —  a  +  35). 

25.  49  a2  —  (3 x  +  2)2  =  (7  a  +  3  x  +  2)  (7  a  —  3 x  —  2). 

26.  81  a2  -  4  (c4  +  2)2  =  (9  a  +  2  c4  +  4)  (9  a  -  2  c4  —  4). 

27.  100  —  a2  (5  +  c)2  =  (10  +  ab  +  ac)  (10  —  ab  —  ac). 

28.  121  a2  —  4  62  (c  —  3  d2)2 

=  (lla+2  6c  —  6  5d2)  (11  a  —  2  6c  +  66d2). 

29.  ?/2z2  -  (y  +  z)2  =  {yz  +  y  +  z)(yz-y-  z). 

30.  c2e2  —  (c  —  e)2  =  (ce  +  c  —  e)(ce  —  c  +  e ). 

31.  c2d2  -  (c2  -  d)2  =  (cd  +  c2  -  d)  (cd  -  c2  +  d). 

32.  9  a262  —  4  (a  —  6)2  =  (3  a6  +  2  a  —  2  6)  (3  a6  —  2  a  +  2  6). 

33.  25  a262  —  9  (a  4-  6) 2  —  (5  a6  4-  3  a  -f  36)  (5  a6  —  3  a  —  3  6). 

34.  4 c2d2  —  (c  —  2  d)2  =  (2  cd  +  c  —  2 d)  (2 cd  —  c  +  2 d). 

35.  16  c2d2  —  (a2  +  x)2  =  (4  cd  +  «2  +  x)  (4  cd  —  a2  —  x). 

36.  25 c2d2  —  32(c  +  d)2  =  (5cd  +  3  c  +  3d)  (5cd  —  3c  —  3d). 

37.  49  r2s2  —  9  (r2  —  s2)2  =  (7  rs  +  3  r2  —  3  s2)  (7  rs  —  3  r2  +  3  s2). 
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2.  x2  +  2x  +  1  -  y2  =  (a;  +  1)2  _  yl  =  +  1  +  y)  (X  +  1_  yy 

3.  a2  -  6  a  +  9  -  62  =  (a  -  3)2  -  62  =  (a  -  3  +  6)  (a  -  3  -  6). 

4.  c2  —  10c  +  25  —  4d2  =  (c  —  5)2  —  4d2  =  (c  —  5  +  2d)(c  —  5  —  2d). 

5.  4 a2  +  4a  +  1  —  962  =  (2  a  +  l)2  —  962  =  (2a  +  1  +  36) (2a  +  1  -36). 

6.  10  +  24a  +  9a2  -  25 62c2  =  (4  +  3a)2  -  2562c2 

—  (4  +  3  a  -{■  6  6c)  (4  -j-  3  a  —  5  6c) . 

7.  4  a2  —  12  a6  +  9  62  —  9  64  =  (2  a  —  3  6)2  —  9  64 

=  (2 a  —  3 6  +  362)  (2a-  36-  362). 

8.  25  x2  +  4  ?/2  —  20  xy  —  16  z2  =  (5  x  —  2  ?/)2  —  16  z 2 

=  (5cc  —  2?/  +  4z)(5x  —  2?/  —  4  z) . 

9.  9  x2  +  25  ?/4  —  81  z4  —  30  xy 2  =  (3  x  —  5  ?/2)2  —  81  z4 

=  (3  x  —  5  y1  +  9  z2)  (3  x  —  5  y2  —  9  z2) . 

10.  60  a6  -  25  c4  +  9  62  +  100  a2  =  (3  6  +  10  a)2  -  25  c4 

=  (36  +  10a  +  5c2)  (36  + 10a-  5c2). 

11.  1  -  14  a62  +  49  a264  -  64  =  (1  -  7a62)2  -  64 

=  (1  -  7a62  +  62)  (1  -  7a62  -  62). 

12.  4-20  a62c3  +  25  a264c6  -  4  c8  =  (2  -  5  a62c3)2  -4  c8 

=  (2  -  5  a62c3  +  2  c4)  (2  -  5  a62c3  -2  c4). 

13.  9  x2  —  30  xy  +  25  ?/2  —  16  z4  =  (3x  —  5y)2  —  16  z4 

—  (3x—  5y  +  4z2)(3x  —  5y  —  4  z2). 

14.  16  x6  —  8  xsy2  +  y4  —  z4  =  (4  x3  —  y2)2  —  z4 

=  (4  xs  —  ?/2  +  z2)  (4x3  —  y2  —  z2). 

16.  a;2  —  4  ?/2  +  4  ?/z  —  z2  =  x2  —  (4  ?/2  —  4  yz  +  z2) 

=  x2  —  (2y  —  z)2  =  (x  +  2y  —  z)  (x  —  2y  +  z). 

17.  x2  —  ?/2  +  10  yz  —25  z2  —  x2  —  (y2  —10  yz  +  25  z2) 

=  x2  —  (y  —  5  z)2  =  (x  +  y  —  5  z)  (x  —  y  +  5  z). 

18.  c2  —  4  a2  —  12  a6  —  9  62  =  c2  —  (4  a2  +  12  a6  +  9  62) 

=  c2  -  (2  a  +  3  6)2  =  (c  +  2  a  +  3  6)  (c  -  2a  -  3  6) . 

19.  4c2-  a2  +  10 a6  —  25 62  =  4c2  -  (a2  -  10 a6  +  25  62) 

=  4c2-  (a-  5  6)2 
=  (2  c  +  a  —  5  6)  (2  c  —  a  +  56). 

20.  9d2  —  a2  +  6  a6  —  9  62  =  9  d2  —  (a2  —  6  a6  +  962) 

=  9 d2-(a-  3b)2 
=  (3d  +  a  —  3b)  (3d  —  a  +  3  6). 

21.  16  e 2  —  25  m2  +  10  mn  —  n2  =  16  e2  —  (25  m2  —  10  +  n2) 

=  16  e2  —  (5  m  —  n)2 
=  (4  e  +  5m—  n)  (4  e  —  5  m  +  n) . 
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1.  ax 2  -  ay2  =  a(x2  -  ?/2)  =  a(x  +  y)(x-  y). 

2.  a2c  —  4  62c  =  c  (a2  —  4  62)  =  c  (a  +  2  b)  (a  2  6). 

3.  a3  +  6  a26  +  9  a62  =  a  (a2  +  6  a6  +  9  62)  =  a  (a  +  3  6)2. 

4.  c6  +  2  c4  +  c2  =  c2  (c4  +  2  c2  +  1)  =  c2  (c2  +  l)2. 

5.  dx2  -  25  cZ3  =  d  (x2  -  25  d2)  =  d  (x  +  5  d)  (x  -  5  d). 

6.  25  e4  _  30  e3  +  9  e2  =  e2  (25  e2  -  30  e  +  9)  =  e2  (5  e  -  3)2. 

7.  2 x8  —  18 xy2  =2x(x2  -  9 y2)  =  2x(x  +  3 y)(x  -3 y). 

8.  r7  +  2  r5  +  r3  =  r3  (r4  +  2  r2  +  1)  =  r3  (r2  +  l)2- 

9.  a36  -  6  a263  +  9  a65  =  db  (a2  -  6  a62  +  9  64)  =  ab  {a  -  3  62)2. 

10.  5 a4c2  —  45c4  =  5 c2(a4-  9c2)  =  5c2(a2  +  3c)  (a2  -  3c). 

11.  a3x3  —  2  a2x2  +  ax  =  ax  (a2x2  —  2  ax  +  1  )  =  ax  (ax  —  l)2. 

12.  ax5  —  a5x  =  ax  (x4  —  a4)  =  ax  (x2  +  a2)  (x  +  a)  (x  a). 

13.  2x5  -  162x  =  2x(x4  —  81)  =  2x(x2  +  9)  (x  +  3)(x—  3). 

14.  x5y  —  16  xy 5  =  xy  (x4  —  16  ?/4)  =  xy  (x2  +  4  ?/2)  (x  +  2  ?/)  (x  —  2  y). 

15.  5  a4  -  5  =  5  (a4  -  1)  =  5  (a2  +  1)  (a  +  1)  (a  -  1). 

16.  x5  -xy*  =  x  (x4  —  ?/4)  =  x  (x2  +  ?/2)  (x  +  y)  (*  —  y). 

17.  32 x4  —  1250  =  2  (16 x4  —  625)  =  2  (4 x2  +  25)  (2 x  +  5)  (2 x  —  5). 

18.  3  z  (x  +  y)2  —  12  z3  =  3  z  [(x  +  y)2  —  4  z2 ] 

-Sz{x  +  y  +  2z)(x  +  y  -  2 z). 

19.  20 x2  +  20 x3  +  5x4  +  5x5  =  5x2(4  +  4x  +  x2  +  x3) 

=  5x2  [4(1  +  x)  +  x2(l  +  x)] 

=  5x2  (1  +  x)  (4  +  x2). 

20.  8  r4  —  8  r2  (3  s  +  t)2  =  8  r2  [ r 2  —  (3  s  +  t)2] 

=  8  r2  (r  +  3  s  +  t)  (r  -  3  s  -  t). 

21.  8a4-  12a26c  -  18a262  -  2a2c2  =  2a2(4a2-  66c-  962-  c2) 

=  2  a2  [4  a2  -  (9  62  +  66c  +  c2)] 

=  2  a2  (2  a  +  3 6  +  c)  (2  a  -  3 6  —  c). 

22.  x  (a  +  2)  =  a2  —  4.  23.  b2y  +  5  y  =  64  —  25. 

x  =  a  -  2.  V  (62  +  5)  =  64  —  25. 

y  =  b2  —  5. 

24.  z  (c2  +  25)  (c  -  5)  =  c4  -  625. 

z  (c2  +  25)  (c  -  5)  =  (c2  +  25)  (c  +  5)  (c  -  5). 
z  =  c  +  5. 


25.  m/i2  —  wM  =  h?  —  hk2. 
mh  —  mfc  =  h2  —  k2. 
m(h—  k)  =  h2  —  fc2. 
m  —  h  +  k. 


26.  acn  +  2  c  —  a2c  =  2  cn  —  2  c. 
an+  2  —  a2  —  2n—  2. 
an  —  2  n  =  a2  —  4. 
n  (a  —  2)  =  a2  —  4. 
n  =  a  +  2. 
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1.  a2  +  5a  +  6  =  (a  4-  3)  (a  +  2).  3.  x2  +  4x  4-  4  =  (x  4  2)  (x  +  2). 

2.  c2  +  7c  +  12  =  (c  +  4)  (c  +  3).  4.  x2  -  8  *  +  12  =  (x  -  2)  (x  -  6). 

5.  m2  —  13m  +  30  =  (to  —  3)  (to  —  10). 

6.  A2  -  16  A  +  15  =  (A  -  1)  (A  -  15). 

7.  n2  —  8  n  +  16  =  (n  —  4)  (n  —  4). 

8.  A;2  -17  k  +  30  =  (k  -2)  (A:  -15). 

9.  m2  —  10 to  4  25  =  (m  —  5)  (to  —  5). 

10.  r2  —  5  r  —  14  =  (r  +  2)  (r  —  7). 

11.  s2  +  2 s  —  35  =  (s  +  7)  (s  —  5) .  14.  x2  +  5x  -  14  =  (x  +  7)  (x  -  2). 

12.  s2  —  6  s  +  9  =  (s- 3)(s- 3).  15.  10  a- 39  +  a2  =  (a  +  13)  (a- 3). 

13.  *2  +  t  -  42  =  (f  +  7)  (t  -  6).  16.  a4  -  4  a2  -  5  =  (a2- 5)  (a2  +  1). 

17.  a4  -  14  a2  +  49  =  (a2  -  7)  (a2  -  7). 

19.  —  x2  —  x  +  12  =  —  1  (x2  +  x  — 12)  =  —  1  (x  +  4)  (x  —  3)  =  (x -f  4)  (3  —  x). 

20.  —  to2  —  8to+9=  —  1  (to2 -f  8 to—  9)  =  —  1  (to  +  9)  (to  — 1)  =  (to+  9)(1— to). 

21.  -2a  +  63-a2  =  -l(a2  +  2a-63)  =  -l(a  +  9)(a-7)  =  (a+9)(7-a). 

22.  20— to—  to2  =  —  1  (to2  +  to  —  20)  =  —  1  (to  +  5) (in  —  4)  =  (to  +  5) (4  —  to). 

23.  24  +  2 n  —  n2  =  —  1  (n2  —  2 n  —  24)  =  —  1  (n  —  6)  (n  +  4)  =  (6  —  n)  (n  +  4). 

24.  80 -2r- r2  =  -  l(r2  +  2r  -  80)  =  -  l(r  +  10)  (r-  8)  =  (r  +  10)  (8  -  r). 

25.  x2  —  x  —  72  =  (x  —  9)  (x  +  8). 

26.  a2  -  a  -  110  =  (a  -  11)  ( a  +  10). 

27.  cfi  4*  12  cl  4*  36  =  (cl  4“  6)  (a  4-  6). 

28.  c2  —  50  4-  5 c  =  c2  4-  5  c  —  50  =  (c  4- 10)  (c  -  5). 

29.  h*  —  55  4-  6  h  -  A2  4-  6  h  —  55  =  (h  +  11)  (h  -  5). 

30.  —  4 s  —  21  4-  s2  =  s2  —  4  s  —  21  =  (s  —  7)  (s  4-  3). 

31.  27  4-  6x -  x2  =  -  1  (x2-  6x -  27)  =  -1  (x -  9)  (x4-  3)  =  (»4-  3)  (9 -  x). 

32.  x2  4-  2  rx  —  3 r2  =  (x  4-  3  r)  (x  —  r). 

33.  to2  4-  2  mn  —  99  n2  =  (to  4- 11  n)  (to  —  9  n). 

34.  A2  -  3  hk  -  130  A2  =  (h  -  13  k)  (h  4- 10  k). 

35.  k2  -  4kl  4-  4Z2  =  (k  -  2  Z)  (A  -  2  Z). 

36.  r2  4- 15  rs  —  100  s2  =  (r  +  20  s)(r  —  5  s). 

37.  5  Afc  4-  A2  -  36  A2  =  A2  4-  5  hk  -  36  A2  =  (k  4-  9  h)  (k  -  4  A) . 

38.  r2s2  -  3rsi  -  40 12  =  (rs  -  8t)  (rs  4-  6Z). 

39.  a262  4-  8  a&c  4-  7  c2  =  (ah  4-  7  c)  (a6  4-  c). 

40.  33 p2  —  m2n2  —  8  mnp  =  —  1  (to2ti2  4-  8  TOnp  —  33  p2) 

=  —  1  (mn  4-  lip)  ( mn  —  3p) 

=  (mn  4-  lip)  (3p  —  mn). 

CR 
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1.  x4  +  7 x3  +  12 x*  =  x2(x2  +  7 x  +  12)  =  x2(x  +  3)  (x  +  4). 

2.  a4  -  12  a3  +  36  a2  =  a2(a2  -  12  a  +  36)  =  a2(a  -  6)  (a  -  6). 

3.  2x2  +  10 x  —  48  =  2(x2  +  5x-  24)  =  2(x  +  8)  (x  -  3). 

4.  5c3  +  15c2-  140c  =  5  c(c2  +  3c-  28)  =  5c(c  +  7)  (c  -  4). 

5.  3  m4  +  66  m3  +  363  m2  =  3  m2(m2  +  22  m  +  121)  =  3  m2(m  +  ll)2. 

6.  16  a3  —  4  ab2  =  4  a  (4  a2  —  62)  =  4  a  (2  a  +  6)  (2  a  —  6). 

7.  20  c5  -  5  cd4  =  5  c  (4  c4  -  d4)  =  5  c  (2  c2  +  d2)  (2  c2  -  d2) . 

8.  5x3  —  20 x?/2  =  5x(x2  —  4?/2)  =  5x(x  +  2y)(x—  2y). 

9.  r3s  +  10 r2s2  +  21  rs3  =  rs  (r2  +  10 rs  +  21  s2)  =  rs(r  +  7  s)  (r  +  3  s). 

10.  2  A%2  +  2  A2*3  -  12  AAj4  =  2  AA;2 (A2  +  AA;  -  6  A2)  =  2hk2(h  +  Sk)(h-2k). 

11.  2  r6  —  162  r  =  2  r  (r4  —  81)  =  2  r  (r2  +  9)  (r  -V-  3)  (r  —  3) . 

12.  45 m3n2  —  20 mn4  =  5 mn2(9 m2  —  4 n2)  =  5 mn2(3 m  +  2n)(3m-2n). 

13.  2  x8y  +  10  x2?/2  +  12  xyz  —  2  xy  (x2  +  5  x?/  +  6  ?/2) 

=  2  xy  (x  +  2  ?/)  (x  +  3  y). 

14.  4  c4d  +  4  c3d2  -  24  c2d3  =  4  c2d  (c2  +  cd  -  6  d2)  =  4  c2d  (c  +  3  d)  (c  -  2  d). 

15.  5  r4s  —  40  r3s2  +  60  r2s3  =  5  r2s  (r2  —  8  rs  +  12  s2) 

_  5  r2s  _  2  s)  (r  —  6  s). 

16.  39  d4  —  10  cd3  —  c2d2  =  —  d2(c2  +  10  cd  —  39  d2) 

=  -  ^2^  +  13^)  (c  -  3d) 

=  d2(c  +  13  d)  (3  d-c). 

17.  18  x5  +  7  Ax4  —  fc2x3  =  —  x3(A;2  —  7  kx  —  18  x2) 

=  —  xs(k  —  9  x)  (k  +  2  x) 

=  x3(9x  —  A;)  (A;  +  2x). 

18.  8  a5c5  +  a262c4  —  65  c6  =  c4(a262  +  8  a&c  —  65  c2) 

=  c4(a6  —  5  c)  (a&  +  13  c). 

19.  6  ah 2  +  3  A2c  +  18  aAA;  +  9  cAA;  =  3  h  (2  aA  +  he  +  6  ak  +  3  ck) 

=  3  A  [A  (2  a  +  c)  +  3  A;  (2  a  +  c)] 

=  3A(2a  +  c)  (A  +  3fc). 

20.  30  m2nr  —  10  mr  +  45  m2n  —  15  m  =  5  m  (6  mnr  —  2  r  +  9  mn  —  3) 

=  5  m  [2  r  (3  mn  —  1)  +  3(3mn  -  1)] 

=  5  m  (3  mn  —  1)  (2  r  +  3) . 

21.  2  a3  +  4  a26  +  2  a&2  —  2  ac2  =  2  a  (a2  +  2  a&  +  62  —  c2) 

—  2  a  [(a  +  6)2  —  c2] 

=  2  a  (a  +  i>  +  c)  (a  +  b  —  c) . 

22.  3c3  +  6c2d  +  3cd2-12c  =  3c(c2  +  2cd  +  d2-  4) 

=  3  c  (c  +  d  +  2)  (c  +  d  —  2) . 

23.  4 x3  —  4 x?/2  —  8x?/z  —  4xz2  =  4x(x2  —  y2  —  2yz  —  z2) 

=  4  x  [x2  —  (?/  +  z)2] 

=  4  x  (x  +  y  +  z)  (x  —  y  —  z). 
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24.  x  (a  +  2)  =  a2  +  5  a  +  6. 

x  {cl  -{■  2)  =  {a  -f-  2)  (a  +  3). 
x  =  a  -f  3. 

25.  ym  —  y  =  m2  —  4  m  -f  3. 

y  (m  —  1)  =  (m  —  1)  (m  —  3). 
y  —  m  —  3. 

26.  rz  +  f’  =  ?’2+5z  —  20. 
rz  —  5z  =  r2  —  r  —  20. 

z  (r  —  5)  =  (r  —  5)  (r  -f  4) . 
z  =  r  +  4. 


28.  2as  +  a3  +  a4  =  6a2  -f  a2s. 


27.  ar+3ac—  a2=  2cr  +  2c2. 

ar  —  2  cr  =  a2  —  3  ac  +  2  c2. 
r(a  —  2  c)  =  (a  —  2  c)  (a  —  c). 


2  s  +  a2  -f  a3  =  6  a  +  as. 


2  s  —  as  =  —  a3  —  a2  +  6  a. 
s{2  -  a)  =—  a  {a2  +  a- 6). 
s  {a  2)  —  a  { a  -{-  3)  {a  —  2). 


s  =  a  {a  +  3). 


r  =  a  —  c. 
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1.  3  £2  +  7x  +  2  =  (3  £  +  1)  (x  +  2). 

2.  2  x2  +  7 x  +  6  =  (2  x  +  3)  (x  +  2). 

3.  3x2  +  8x  +  6  =  (3x+  6)(x  +  l). 

4.  2  a2  -  9  a  +  10  =  (2  a  -  6)  (a  -  2). 

5.  5  a2  —  2  a  —  3  =  (5  a  +  3)  (a  —  1). 

6.  6  a2  +  7  a  —  5  =  (3  a  +  5)  (2  a  —  1). 

7.  10x2  +  13x—  3  =  (2x  +  3)(5x  — 1). 

8.  6  c2  +  7  c  —  20  =  (3  c  —  4)  (2  c  +  5). 

9.  10  x2  +  9  x  +  2  =  (5  x  +  2)  (2  x  +  1) . 

10.  6x2  +  5x  —  6  =  (3x  —  2)  (2x  +  3). 

11.  2x2  +  13 x  +  18  =  (2x  +  9)  (x  +  2). 

12.  3  d2  —  10  cZ  —  25  =  (3  c?  +  5)  (cZ  —  5). 

13.  5x2  —  38x  —  16  =  (5x  +  2)  (x  —  8). 

14.  10x2  +  7x-  6  =  (5x  +  6)(2x—  1). 

15.  4fc2  +  20A:+  21  =  (2  A:  +  7)  (2  A:  +  3). 

16.  9  x2  +  3  x  —  2  =  (3  x  +  2)  (3  x  —  1) . 

17.  16c2-  8c-  3  =  (4c-  3)  (4c  +  1). 

18.  10 Z2  —  7Z  —  12  =  (5  Z  +  4)  (2  Z  —  3). 

19.  12x2  —  8x—  15  =  (6x  +  5)(2x—  3). 

20.  14r2  —  39  +  10  =  (7r  —  2)  (2  r  —  5). 

21.  21  x2  —  61  x  —  30  =  (7x  +  3)  (3  x  —  10). 

22.  25s2- 15s  +  2  =  (5s  — 2)  (5s  — 1). 

23.  36 x2  —  36 x  +  5  =  (6x  -  5)  (6  x  -  1). 

24.  36  a2  +  23  a  -  3  =  (9  a  —  1)  (4  a  +  3). 

25.  49x2  —  21  x  +  2  =  (7x  —  1)  (7x  -  2). 

26.  2  +  x  —  15x2  =  (2  —  5  x)  (1  +  3x). 

27.  12 x4  +  x2  -  20  =  (4 x2  -  5)  (3x2  +  4). 

28.  50 x4  +  5x2  -  3  =  (10 x2  +  3)  (5x2  -  1). 

29.  6  +  7x2  —  5x4  =  (3  +  5x2)  (2  -  x2). 
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30.  12  +  17x3  +  6x6  =  (3  +  2x3)  (4  +  3x3). 

31.  a2  —  3  ab  +  2  b2  =  (a  —  2  6)  (a  —  b). 

32.  a2  +  2  a&  —  8  b2  =  (a  +  4  b)  (a  -  2  6). 

33.  c2-  cd- 12 d2  =  (c-  4d)(c+  3d). 

34.  2x2  +  5xy  +  2y2  =  (2x  +  y)(x  +  2y). 

35.  2  a2  —  5  ab  +  2  b2  =  (2  a  —  b)  (a  —  2  6). 

36.  3  x2  —  10  xy  +  3  y2  =  (3  x  —  y)  (x  —  3  y) . 

37.  10 x2  —  27x2/  +  5y2  =  (2x  —  5y)  (5x  —  2/). 

38.  12 x2  +  23 xy  -  2 y2  =  (12 x  —  y)  (x  +  2  y). 

39.  30  x2  —  13x2/  —  2/2  =  (15  x  +  y)  (2x  —  y). 

40.  30 x2  +  109x2/  +  30y2  =  (lOx  +  3y)(3x  +  lOy). 
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1.  4x2  +  lOx  +  4  =  2(2 x2  +  5x  +2)  =  2(2x  +  l)(x  +  2). 

2.  3x3  +  18 x2  +  27x  =  3x(x2  +  6x  +  9)  =  3x(x  +  3)2. 

3.  20 x4  —  60 x3  +  45 x2  =  5x2(4x2  —  12 x  +  9)  =  5x2(2x  —  3)2. 

4.  50  ax2  —  140  ax  +  98  a  =  2  a  (25  x2  —  70  x  +  49)  =  2  a  (5  x  —  7)2. 

5.  27 x3—  36 x4  +  12 x5  =  3x3(9  —  12 x  +  4x2)  =  3x3(3—  2x)2. 

6.  8  x4  +  2 x2  —  1  =  (2 x2  +  1)  (2 x  +  l)(2x-  1). 

7.  60 x3  —  35 x2  —  60 x  =  5 x  (12  x2  —  7x  —  12)  =  5  x  (4 x  +  3)  (3 x  —  4). 

8.  3x32/  —  4xV  +  X2/3  =  xy  (3  x2  —  4x2 /  +  y2)  =  xy(3x—  y){x  —  y). 

9.  12  x5y  +  21  x32/s  —  6  xy5  =  3  xy  (4  x4  +  7  x2y2  —  2  2/4) 

==  3  xy  (x2  +  2  y2)  (2  x  +  2/)  (2  x  —  y). 

10.  5  x32/  +  10  x2y2  —  75  X2/3  =  5  xy  (x2  +  2  xy  —  15  y2) 

=  5  X2/  (x  +  5  2/)  (x  —  3  y). 

11.  6 x2r2  +  12 ar2x  +  4rx2  +  8axr  =  2xr(3xr  +  6ar  +  2x  +  4a) 

=  2  xr  [3  r  (x  +  2a)  +  2(x  +  2a)] 

=  2  xr  (x  +  2  a)  (3  r  +  2) . 

12.  — 18  ax2y  —  45  a2xy  —  6  ax2  — 15  a2x  =  —  3  ax  (6  xy  +  15  ay  +  2  x  +  5  a) 

=  —  3  ax  [3  y  (2  x  +  5  a)  +  (2  x  +  5  a)] 

=  —  3ax(2x  +  5a)  (3y  +  1). 

13.  45  xV  +  21  x32/  -  6  x2  =  3  x2  (15  x2y2  +  7  xy  -  2) 

=  3x2(5x2/-1)  (3X2/  +  2). 


14.  r(a  +  l)  =  2a2  +  3a  +  l. 
r  (a  +  1)  =  (a  +  1)  (2a  +  l). 
r  =  2  a  +  1. 


15.  sb  +  sc  =  b2  —  be  —  2  c2. 
s (6  +  c)  =  (6  —  2  c)  (6  +  c). 
8  —  b  —  2  c. 


16.  2hx  =  6h2  +  h-2  +  x. 
2  hx  —  x  =  6  h2  h  —  2. 

x(2h  —  1)  =  (2  h  —  1)  (3h  +  2). 
x  =  3h  +  2. 

17.  cy  —  cd  —  2  c2  =  dy  —  3  d2. 

C2/  —  dy  =  2  c2  +  cd  —  3  d2. 
y(c  —  d)  =  (c  —  d)  (2  c  +  3  d). 

y  =  2  c  +  3d. 
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Page  134  (First  set) 

1.  x3  +  y3  =  (x  +  y)  (x2  —  xy  +  y2). 

2.  m3  —  n3  =  (m  —  n)  (m2  +  mn  +  n2). 

3.  a3  +  8  =  a3  +  23  =  (a  +  2)  (a2  —  2  a  +  4). 

4.  68  -  64  =  b3  —  43  =  (b  -  4)  (62  +  46  +  16). 

5.  c3  +  8d3  =  c3  +  (2d)8  =  (c  +  2 d)  (c2  -  2 cd  +  4d2). 

6.  m3  —  125  n3  =  m3  —  (5  n)3  =  (m  —  5  n)  (m2  +  5  mn  +  25  n2). 

7.  8  —  x3  =  23  —  x8  =  (2  —  x)  (4  +  2  x  +  x2) . 

8.  64  +  y3  =  43  +  y3  =  (4  +  y)  (16  —  4y  +  y2). 

9.  27  +  8  a3  =  33  +  (2  a)3  =  (3  +  2  a)  (9  -  6  a  +  4  a2). 

10.  m9  —  n3  =  (m3)3  —  n3  =  (m3  —  n)  (m6  +  m3n  +  n2). 

11.  125  x3  —  y3  =  (5  x)3  —  y3  =  (25  x2  +  5  xy  +  y2)  (5  x  —  y) . 

12.  1  —  27  m3n9  =  l3  —  (3  ran3)3  —  (1  —  3  ran3)  (1+3  mn3  +  9  m2n6). 

13.  8  x3y6  +  1  =  (2 xy2)3  +  1  =  (2  xy2  +  1)  (4 x2y4  —  2  xy2  +  1). 

14.  216  _  x3  =  63  -  x3  =  (6  -  x)  (36  +  6x  +  x2). 

15.  m6  +  n6  =  (m2)3  +  (n2)3  =  (m2  +  n2)  (m4  —  m2?i 2  +  n4). 

16.  x6  +  y6  =  (x2)3  +  (y2)3  =  (x2  +  y2)  (x4  —  x2y2  +  y4). 

17.  x12  +  y12  =  (x4)3  +  (y4)3  =  (x4  +  y4)  (x8  —  x4y4  +  y8). 

18.  64 x6  +  y6  =  (4 x2)3  +  (y2)3  =  (4x2  +  y2)  (16x4  -  4x2y2  +  y4). 

19.  a6  +  64  =  (a2)3  +  43  (a2  +  4)  (a4  -  4  a2  +  16). 

20.  m6  —  n6  =  (m3  +  n3)  (?n3  —  n3) 

=  (m  +  n)  (m  —  n)  (m2  —  mn  +  n2)  (m2  +  mn  +  n2) . 

21.  x6  -  y6  =  (x3  +  y3) (x3  -  y3)  =  (x  +  y)(x -  y)(x2  -  xy  +  y2)(x2  +  xy  +  y2). 

22.  a6  —  64  =  (a3  +  8) (a3  —  8)  =  (a  +  2)  (a  —  2) (a2  —  2  a  +  4) (a2  +  2  a  +  4). 

23.  x6  —  64  y6  =  (x3  +  8  y3)  (x3  —  8  y3) 

=  (x  +  2  y)  (x  —  2  y)  (x2  —  2 xy  +  4  y2)  (x2  +  2 xy  +  4  y2). 

24.  i  -  ae  =  (i  +  a3)  (1  -  a3)  =  (1  +  a)  (1  -  a)  (1  -  a  +  a2)  (1  +  a  +  a2). 

25.  64 x6  -  1  =  (8x3  +  1)  (8x8  -  1) 

=  (2  x  +  1)  (2  x  —  1)  (4 x2  —  2  x  +  1)  (4 x2  +  2x  +  1). 

26.  a12  -  66  =  (a6  +  b3)  (a3  -  63) 

=  (a2  +  6)  (a4  -  a25  +  62)  (a2  -  6)  (a4  +  a25  +  62). 

27.  x12  -  1  =  (x6  +  1)  (x6  -  1) 

=  (x2  +  1)  (x4  -  x2  +  1)  (x  +  1)  (x  -  1)  (x2  -  x  +  1)  (x2  +  x  +  1). 

28.  y12  —  x6  =  (y6  +  x3)  (y6  —  x3) 

=  (y2  +  x)  (y4  -  y2x  +  x2)  (y2  -  x)  (y4  +  y2x  +  x2). 

Page  134  (Second  set) 

1.  x4  +  xy3  =  x  (x3  +  y3)  =  x  (x  +  y)  (x2  -  xy  +  y2). 

2.  2  x4y  —  2  xy4  =  2  xy  (x3  -  y3)  =  2  xy  (x  -  y)  (x2  +  xy  +  y2). 

3.  2  a4  —  54 a  =  2  a ( a 3  —  27)  =  2a(a  —  3)  (a2  +  3 a  +  9). 

4.  5 x6  —  40 x8  =  5 x8 (x3  —  8)  =  5 x3 (x  —  2)  (x2  +  2x  +  4). 
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5.  x4  -  2  x3  +  27  x  -  54  =  x3  (x  -  2)  +  27  (x  -  2) 

=  (x  —  2)  (x3  -f  27) 

=  (x  —  2)  (x  +  3)  (x2  —  3  x  +  9). 

6.  x6  -  7x3  -  8  =  (x3  -  8)  (x3  +  1) 

=  (x  —  2)  (x2  +  2x  +  4)  (x  +  l)(x2  —  x  +  1). 

7.  x10  —  64  x4  =  x4  (x6  —  64)  =  x4  (x3  +  8)  (x3  —  8) 

=  x4(x  +  2)(x2-2x+  4)  (x  —  2)  (x2  +  2 x  +  4). 

8.  3 x4  +  2 x3  —  24x-  16  =  x3(3x  +  2) -  8(3x  +  2) 

=  (3x4-2)  (x3  —  8) 

=  (3x  +  2)  (x  -  2)  (x2  +  2x  +  4). 

9.  3  x  —  ax  =  27  —  a3.  10.  bx  —  8  =  63  —  2  x. 

x(3  -  a)  =  (3—  a)(9  +  3a+  a2).  6x  +  2x  =  63  +  8. 

x  =  9  +  3a  +  a2.  x(b  +  2)  =  (6  +  2)(62  —  26  +  4). 

x  =  62  —  2  6  +  4. 

11.  c2x-27  =  c3+  3cx-9  x. 
c2x  —  3  cx  +  9  x  =  c3  +  27. 

x  (c2  —  3  c  +  9)  =  (c  +  3)  (c2  —  3  c  +  9). 
x  =  c  +  3. 

12.  a3  +  a2r  =  8  —  2  ar  —  4  r. 
a2r  4-  2  ar  4-  4  r  =  8  —  a3. 

r  (a2  4-  2  a  4-  4)  =  (2  —  a)  (4  4-  2  a  4-  a2), 
r  =  2  —  a. 

13.  a6s  4-  as  4-  a  =  a&3  —  a62s. 
a6s  4-  as  4-  ab2s  =  ab 3  —  a. 

6s  4-  s  4-  62s  ■=  63  —  1 . 
s(6  +  1  4-  62)  =  (6-  1)(62  4-  6  4-  1). 
s  =  6  —  1. 
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1.  x8  —  4 x  =  x  (x2  —  4)  =  x  (x  4-  2)  (x  —  2). 

2.  2  a3  4-  4  a26  4-  2  a62  =  2  a  (a2  4-  2  a6  4-  62)  =  2  a  (a  4-  6)2. 

3.  ax3  4-  axHy  4-  a2x2  4-  a2xy  =  ax  (x2  4-  xy  4-  ax  4-  ay) 

=  ax  [x  (x  4-  y)  4-  a  (x  4-  2/)] 

=  ax  (x  4-  ?/)  (x  4-  a). 

4.  4x4  4-  400 x8  -  116x6  =  4x4(l  4-  100x4  -  29x2) 

=  4x4(l  -  25  x2)  (1  -  4x2) 

=  4x4  (1  4-  5x)  (1  -  5x)  (1  4-  2x)(l  -  2x). 

0.  2  c‘x3  4-  2 cx2  —  12  cx  =  2  cx  (x2  4-  x  —  6)  =  2  cx  (x  4-  3)  (x  —  2). 

6.  5  a3  —  10  a2 6  —  75  a62  =  5  a  (a2  —  2ab  —  15  62)  =  5  a  {a  —  56)  (a  4-  36). 

7.  10  x4  —  5  x3  —  30  x2  =  5  x2  (2  x2  —  x  —  6)  =  5 x2  (2  x  4-  3)(x-2). 
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8.  6xi°  +  40 x7  =  5 x7 (x3  +  8)  =  5x7(x  +  2)(x2  -  2x  +  4). 

9.  x*y  +  3x3  +  Sy  +  24  =  x*(y  +  3)  +  8{y  +  3) 

=  (y  +  3)  (X8  +  8) 

=  (y  +  3)  (x+2)  (x2  —  2  x  +  4) . 

10.  x5  -  4x3  -  8x2  +  32  =  x3  (x2  -  4)  -  8  (x2  -  4) 

=  (x2  -  4)  (x3  -  8) 

=  (x  -  2)2(x  +  2)  (x2  +  2  x  +  4). 

11.  16 x4  —  8 x3  —  2 x  +  1  =  8x3(2x-  l)-l(2x-  1) 

=  (2  x  —  1)  (8  x3  —  1) 

=  (2  x  —  l)2  (4  x2  +  2x  +  1). 

12.  a5  -  25  a3  -  a2  +  25  =  a3  (a2  -  25)  -  1  (a2  -  25) 

=  (a2  -  25)  (a3  -  1) 

=  (a  +  5)  (a  —  5)  (a  —  1)  (a2  +  a  +  1). 

13.  -  45  a3x3  -  3  a4x2  +  18  a5x  =  -  3  a3x  (15  x2  +  ax  -  6  a2) 

=  3  a3x  (2  a  +  3 x)  (3  a  -  5 x). 

14.  9  x2  -  30  axy2  +  25  aV  =  (3  x  -  5  a?/2)2. 

15.  x12  -  63  x6  -  64  =  (x6  -  64)  (x6  +  1) 

=  (x3  +  8)  (x3  -  8)  (x6+  1) 

=  (x  +  2)  (x2  —  2  x  +  4)  (x  —  2)  (x2  +  2  x  +  4)  (x2  +  1)  (x4  —  x2  +  1). 

16.  x6  —  64  y 12  =  (x3  +  8  y 6)  (x3  —  8  ?/) 

~  (x  +  2 y 2)  (x2  —  2  xy2  +  4 ?/)  (x  —  2  y 2)  (x2  +  2  xy2  +  4  y*). 

17.  6x4  -  7 x2y  -  5 y2  =  (2x2  +  ?/)  (3x2  -  by). 

18.  3  +  15 x  —  2 ax  —  10 ax2  =  3(1  +  5x)-2ax(l  +  5x) 

=  (1  +  5x)  (3  —  2  ax). 

19.  x7  —  27 x4  —  x3  +  27  =  x4 (x3  —  27)  —  (x3  —  27) 

=  (x3  -  27)  (x4  -  1) 

=  (x  -  3)  (x2  +  3x  +  9)  (x2  +  1)  (x  +  1)  (x  -  1). 

20.  a3  +  3  a26  —  ab2  —  3  bs  =  a2  (a  +  3  b)—  62  (a  +  3  b) 

=  (a  +  Sb)  (a2  —  b2) 

=  (a  +  3  6)  (a  +  b)  (a  —  b). 

21.  20  x*y  +  38  xV  -  30  x2y8  =  2x2y(10x2  +  19  xy  -  15  y2) 

-  2 x2y  (5 x  —  Sy)  (2x  +  by). 

22.  8  ax2  —  2  a  —  20  x2  +  5  =  2  a  (4  x2  —  1)  —  5  (4  x2  —  1 ) 

=  (4  x2  —  1)  (2  a  —  5)  =  (2  x  +  1)  (2  x  —  1)  (2  a-  5). 

23.  9a2  +  452  -  12a6  -  4 x2y2  =  (3a  -  25)2  -  4x2^/2 

=  (3a-26  +  2xy)(Sa-2b-2xy). 

24.  4x2  —  xV  -  4xy  +  y2  =  (2x  -  ?y)2  - 

=  (2  x  -  y  +  x2?/)  (2  x  -  y  -  x2y2). 

25.  x2  +  y2  -  4  a2  -  2  xy  =  (x  -  ?/)2  -  4  a2 

=  (®  —  V  +  2  a)  (x  —  y  —  2  a). 
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26.  xB  —  4  xsy2  +  x2yz  —  4  yG  =  xs  (x2  —  4  y2)  -f  y*  (x2  —  4  y2) 

=  (x2  —  4  2/2)  (x3  +  ?/3) 

=  (x  +  2y)  (x  -  2y)  (x  +  y)  (x2  -  xy  +  ?/2). 

27.  x2  +  x3  -  6x4  =  x2 (1  +  x  -  6x2)  =  x2(l  +  3x)(l  -  2x). 

28.  l-x2  +  x3-x6  =  (l-x2)  +  x3(l-x2) 

=  (1  -  x2)  (1  +  x3) 

=  (l  +  x)2(l-x)(l-x  +  x2). 

29.  1  -  4x2  +  8x3  -  32 x5  =  (1  -  4x2)  +  8x3(l  -  4x2) 

=  (1  —  4x2)  (1  +  8x3) 

=  (1  +  2x)2(l  -  2x)  (1  -  2x  +  4x2). 

30.  x6  -  8  x4  +  16 x2  =  x2  (x4  -  8 x2  + 16)  =  x2  (x2  -  4)2  =  x2  (x  +  2)2(x  -  2)a. 

31.  2  x3y  +  4  x2y  +  2  xy  —  2  xy3  =  2  xy  (x2  +  2  x  +  1  —  y2) 

=  2xy(x  +  l  +  y)(x  +  l-  y). 

32.  8  a2y  —  8  ay2  +  2  ys  —  2  y  =  2  y  (4  a2  —  4  ay  +  y2  —  1) 

=  2y(2a-y  +  l)(2a-y-l). 

33.  4  x4  +  4  x3  —  4  x6  +  x2  =  x2  (4  x2  +  4  x  +  1  —  4  x4) 

=  x2(2x  +  1  +  2 x2)  (2 x  +  1  -  2x2). 

34.  a6  -  13 a4  +  36 a2  =  a 2 (a4  -  13a2  +  36) 

=  a2  (a2  —  9)  (a2 -4) 

=  a2  (a  +  3)  (a  -  3)  (a  +  2)  (a  -  2). 

35.  x9y2  —  4  xGy 2  +  3  x4yG  —  12  x2yG  —  x2y2  (x6  —  4  x4  +  3  x2y 4  —  12  y *) 

=  x2y2  [x4  (x2  -  4)  +  3  y4  (x2  -  4)] 

=  x2y2  (x2  —  4)  (x4  +  3  y4) 

=  x2y2  (x  +  2)  (x  -  2)  (x4  +  3  y4). 

36.  ax  +  ad  bd  =  ac  +  be  —  bx. 

ax  +  bx  =  ac  +  be  —  ad  —  bd. 
x(a  +  b)  =  c(a  +  b)  —  d(a  +  b). 
x  =  c  —  d. 

37.  ax  -f-  bx  +  3  =  a+  6  +  3x. 
ax  +  6x  —  3x  =  a  +  6  —  3. 

x(a  +  6  —  3)  =  a  +  6  —  3. 
x  =  1. 

38.  10  r  —  25  —  5x  =  r2  —  rx. 

rx  —  5  x  =  r2  —  10  r  +  25. 
x(r  —  5)  =  (r  —  5)2. 
x  =  r  —  5. 

39.  4  d2  +  2  dx  —  c2  =  —  ex. 

ex  +  2  dx  =  c2  —  4  d2. 
x  (c  +  2  d)  =  (c  +  2  d)  (c  —  2  d). 
x  =  c  —  2d. 
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40.  4r2  +  9+  Sz  =  2rz  +  12r. 

3  z  —  2  rz  =  —  (9  —  12  r  4-  4  r2). 
z  (3  —  2  r)  =  —  (3  —  2  r)2. 

z  =  —  (3  —  2r)  =  2r  —  3. 

41.  m  +  42  —  7  x  =  m2  —  mx. 

mx  —  7  x  =  m2  —  m  —  42. 
x  (m  —  7)  =  (m  —  7)  (m  +  6). 
x  =  m  +  6. 

42.  a  +  15+5x  =  2a2  —  2  ax. 

5x  +  2ax  =  2a2  —  a  —  15. 
x  (2  a  +  5)  =  (2  a  +  5)  (a  —  3). 
x  —  a  —  3. 

43.  —  3c  —  x  =  2  c2  —  2  cx  —  2. 

2cx  —  x  =  2c2  +  3c  —  2. 
x(2c  -  1)  =  (2  c-  l)(c  +  2). 
x  =  c  +  2. 

44.  6  r2  —  12  r  +  4  x  =  r3  —  r2x  +  4  rx  —  8. 
r2x  —  4  rx  +  4  x  =  r3  —  6  r2  +  12  r  —  8. 

x(r2  —  4r  +  4)  =  (r3  —  8)—  6r(r  —  2). 
x  (r  —  2)  =  r2  +  2  r  +  4  —  6  r. 
x  (r  —  2)  =  r2  —  4  r  +  4. 
x  =  r  —  2. 

45.  a3  —  cs  =  ay  —  cy. 

y(a  —  c)  =  (a  —  c)  ( a 2  +  ac  +  c2). 
y  =  a2  +  ac  +  c2. 

Page  141 

3.  x2  =  16. 

Transposing, 

x2  -  16  =  0. 

(x  —  4)  (x  4-  4)  =  0. 

Whence  x  =  4,  —  4. 

4.  x2  =  49. 

x2  -  49  =  0. 

(x  —  7)  (x  4  7)  =  0. 


1.  x2  -  9  =  0. 
Factoring, 

(x  —  3)  (x  4  3)  =  0. 
x  —  3  =  0, 
or  x  4-  3  =  0. 

x  =  3,  —  3. 

2.  x2  -  25  =  0. 
Factoring, 

(x  —  5)  (x  4-  5)  =  0. 
Whence  x  =  5,  —  6. 
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5.  x2  —  2x  =  0. 

x  (x  —  2)  =  0. 

x  =  0,  2. 


15.  4x2  —  16x  =  0. 

4  x  (x  —  4)  =  0. 

x  =  0,  4. 


6.  2  x2  +  6  x  =  0. 

2  x  (x  +  3)  =  0. 

x  =  0,  -  3. 

7  x2  =  5x. 

x2  —  5  x  =  0. 
x  (x  —  5)  —  0. 

x  =  0,  5. 

8.  3  x2  =  9  x. 

3  x2  —  9  x  =  0. 

3x  (x  —  3)  =  0. 

x  =  0,  3. 


9.  x2  —  4  x  +  3  =  0. 

(x  _  3)  (x  -  1)  =  0. 

x  =  3,  1. 


10.  x2— 6x  +  9  =  0. 

(x  _  3) 2  =  0. 

x  =  3  (for  both 
factors). 

11.  x2  —  7x  =  —  12. 
x2  —  7  x  +  12  =  0. 

(x  —  3)  (x  —  4)  =  0. 

x  =  3,  4. 

12.  x2  +  x  =  20. 
x2  +  x  —  20  =  0. 

(x  —  4)  (x  +  5)  =  0. 

x  =  4,  —  5. 

13.  x2  +  8  =  —  6  x. 
x2  +  6x  +  8  =  0. 

(x  +  2)  (x  +  4)  =  0. 

x  —  —  2,  —  4. 

14.  x2  =  3  x  +  10. 
x2  -  3x-  10  =  0. 

(x  —  5)  (x  +  2)  =  0. 


16.  5x2  +  35x  =  0. 

5x  (x  +  7)  =  0. 

x  =  0,  —  7. 

17.  8  —  9  x  =  —  x2. 
x2_  9x  +  8  =  0. 

(x  —  1)  (x  —  8)  =  0. 

x  =  1,  8. 

18.  12  x  —  28  =—  x2. 
x2  +  12x-  28  =  0. 

(x  -  2)  (x  +  14)  =  0. 

x  =  2,  —  14. 


19.  x2  —  16  x  +  64  =  0. 

(x  -  8)2  =  0. 

x  =  8  (for  both 
factors) . 


20.  x2  —  54  =  15  x. 

x2  —  15  x  —  54  =  0. 

(x  -  18)  (x  +  3)  =  0. 

x  =  18,  —  3. 


21.  12  —  25  x  +  12  x2  =  0. 
(4-  3x)  (3-  4x)  =  0. 

/y  -  4  *5 

*  ~  3’ 


22.  3x2  +  x  =  4. 

3  x2  +  x  —  4  =  0. 
(x  —  1)  (3  x  +  4)  =  0. 


23.  18x2  =  9x  +  20. 

18  x2  -  9x  —  20  =  0. 

(3  x  —  4)  (6  x  +  5)  =  0. 

x  = 
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24.  (x  +  8)(x  +  1)  =-  12. 

x2  +  9x  +  8  =—  12. 
x2  4-  9  x  4-  20  =  0. 

(x  +  4)  (x  +  5)  =  0. 

x  =  -  4,  -  5. 

25.  x2  +  9x  -  12  =  3x  +  15. 
x2  +  6x-  27  =  0. 

(x  -  3)  (x  +  9)  =  0. 

x  =  3,  —  9. 

26.  x  +  12  =  x2. 

0  —x2—  x— 12. 

(x  —  4)  (x  +  3)  =  0. 

x  =  4,  —  3. 

27.  50  x  +  24  =  25  x2. 

0  =  25x2-50x-24. 
(5  x  —  12)  (5  x  +  2)  =  0. 


28.  (x  —  11)  (x  +  3)  =  2  x  +  42. 

x2_  8x  —  33  =  2x  +  42. 
x2  —  10  x  —  75  =  0. 

(x  -  15)  (x  +  5)  =  0. 

x  =  15,  —  5. 

29.  x2  —  a2  =  0. 

(x  —  a)  (x  +  a)  =  0. 

x  =  a,  —  a. 


32.  x2  —  2  6x  4-  62  =  0. 

(x  —  b)2  =  0. 

x  =  b  (for  both 
factors). 

33.  x2  4-  4  a2  =  4  ax. 
x2  —  4  ax  4-  4  a2  =  0. 

(x  —  2  a)2  =  0. 

x  =  2  a  (for  both 
factors). 

34.  x2  —  ax  =  0. 
x  (x  —  a)  =  0. 

x  =  0,  a. 

35.  x2  =  7  ax. 
x2  —  7  ax  =  0. 

x  (x  —  7  a)  =0. 

x  =  0,  7  a. 

36.  2x2—  7x  =  21  —  6x. 

2  x2  —  x  —  21  =  0. 

(2  x  —  7)  (x  4-  3)  =  0. 

x  =  2?  —  3. 

37.  x2  —  bx  —  ax  —  0. 
x  (x  —  b  —  a)  =  0. 

x  =  0,  6  4-  a. 

38.  x2  —  5  x  =  2  ax. 
x2  —  2  ax  —  6  x  =  0. 

x  (x  —  2  a  —  5)  =  0. 

x  —  0,  2  a  4"  5. 


30.  x2  =  462. 

x2  —  4  62  =  0. 

(x  -  2  b)  (x  4-  2  b)  =  0. 

x  =  2  6,  —  2  6. 


31.  x2  =  16  A:2. 

z2  -  16  A;2  -  0. 

(x  —  4  A:)  (x  4-  4  A:)  =  0. 

x  =  4  A:,  —  4  A;. 


39.  x2  —  ax  —  6x  4-  a6  =  0. 
x2  —  (a  4-  5)  x  4-  ab  =  0. 

(x  —  a)  (x  —  b)  =  0. 

x  =  a.  b. 

40.  x2  4-  bx  =  4  5  4-  4  x. 
x2  —  4  x  4-  6x  —  4  b  =  0. 

x2  4-  (b  —  4)  x  —  4  b  =  0. 

(x  —  4)  (x  4-  b)  =  0. 
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1.  Xs  — 9  x 
x  (x  —  3)  (x  +  3) 

x 

2.  3x3 

3x3  -  12x 

3  x  (x  —  2)  (x  +  2) 
x 

3.  x3  +  4x2  —  12  x 
x  (x2  +  4  x  —  12) 
x  (x  —  2)  (x  +  6) 

x 

4.  x3  —  14  x 
x3  —  5  x2  —  14  x 
x  (x2  —  5  x  —  14) 
x  (x  —  7)(x  +  2) 
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5.  5  x2  =  2  x  —  3  X8. 

3x3  +  5x2  -  2x  =  0. 
x  (3  x2  +  5  x  —  2)  =  0. 
x  (3  x  —  1)  (x  +  2)  =  0. 

*  =  °>  b  -  2- 


x 


=  0. 

=  0. 

=  0,  3,  -  3. 

=  12  x. 

=  0. 

=  0. 

=  0,  2,  -  2. 

=  0. 

=  0. 

=  0. 

=  0,  2,-6. 

=  5  x2. 

=  0. 

=  0. 

=  0. 

=  0,  7,  -2. 


6.  x3-x2-4x  +  4  =  0. 

(x  —  1)  (x2  —  4)  =  0. 

(x  —  1)  (x  —  2)  (x  +  2)  =  0. 

x  =  1,  2,  —  2. 

7.  2  x3  —  x2  =  8  x  —  4. 

2  x3  —  x2  —  8  x  +  4  =  0. 

(2  x  —  1)  (x2  —  4)  =  0. 

(2x  —  1)  (x  —  2)  (x  +  2)  =  0. 

x  =  2,  2. 


8. 


9. 


10. 


11. 

(x 

12. 

(x 


3  x3  —  2  x2  —  12  x  +8  =  0. 

(3x  —  2)  (x2  —  4)  =  0. 

(3 x  —  2)  (x  —  2)  (x  +  2)  =  0. 

x  =  |,  2,  -  2. 

x3  —25  =  25  x  —  x2. 
x3  +x2—  25x—  25  =  0. 

(x2  -  25)  (x  +  1)  =  0. 

(x  —  5)  (x  +  5)(x  +  l)  =  0. 

x  =  5,  —  5,  —  1. 

2  (x3  —  x)  =  3  (1  —  x2). 

2x3  +  3x2— 2x— 3  =  0. 

(x2  —  1)  (2  x  +  3)  =  0. 

(x  —  1)  (x  +  1)  (2  x  +  3)  =  0. 

x  =  1,  —  1,  -  I- 

x4  —  5  x2  +  4  =  0. 

(x2  —  4)  (x2  —  1)  =  0. 

2)  (x  +  2)  (x  -  1)  (x  +  1)  =  0. 

x  =  2,  —  2,  1,  —  1. 

x4  —  13  x2  +  36  =  0. 

(x2  -  4)  (x2  -  9)  =  0. 

2)  (x  +  2)  (x  —  3)  (x  +  3)  =  0. 

X  =  2,  —  2,  3,  —  3. 
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13.  x4  =  4x2. 

x4  —  4  x2  =  0. 

x2  (x  —  2)  (x  +  2)  =  0. 

x  =  0,  0,  2,  —  2. 

14.  x4  =  26  x2  —  25. 


x4  —  26  x 

2  +  25  =  0. 

(x2  -  25)  (x2  -  1)  =  0. 

(X 

—  5)  (x  +  0)  (x  —  1)  (x  +  1)  =  0. 

x  —  5,  -  5,  1,  -  1 

Page  142  (Second  set) 

1.  Let 

n  =  the  number. 

6.  Let  7i 

Then  n2 

+  n  =  42. 

Then 

Whence 

n  =  6  or  —  7. 

(15  -  7i)  (25  -  ti) 

2.  Let 

n  =  the  number. 

Whence  n 

Then  n2  - 

-3n  =  54. 

7.  Let  ti 

Whence 

n  =  9  or  —  6. 

Then 

3.  Let 

n  =  the  number. 

(30  -  ti)  (18  +  ti) 

Then  n2  +  2n  +  9  =  129. 

Whence  n 

Whence 

n  =  10  or  —  12. 

4.  Let 

n  =  the  number. 

8.  Let  ti 

Then 

3  n2  =  4  n. 

Then 

Whence 

n  =  0  or  |. 

(ti  +  15)  (22  -  ti) 
Whence  n 

5.  Let 

Then 

=  the  number. 

9.  Let  ti 

(n  +  16)  (n  +  21)  =  546. 

Then  (4 ti)2  —  5n 

Whence 

n  =  5  or  —  42. 

Whence  n 

10.  Let 

x  = 

the  frontage  in  feet. 

Then 

4  x  = 

the  depth  in  feet, 

and 

(x)  (4  x)  = 

1600. 

Whence 

x  = 

20  or  —  20. 

But  the  answer  —  20  is  absurd  and  must  be  rejected. 

Therefore 

X  = 

20  ;  4x  =  80. 

11.  Let 

X  = 

the  breadth  in  yards. 

Then 

x  +  3  = 

the  length  in  yards, 

and 

x(x  +  3)  = 

54. 

Whence 

X  = 

6,  root  —  9  rejected  ; 

*  +  3  = 

9. 

the  number. 

119. 

8  or  32. 

the  number. 

560. 

2  or  10. 

the  number. 

50  ti  *{■  36. 

6  or  —  49. 

the  number. 
15  n2. 

0  or  5. 
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12.  Let 

Then 

and 

Whence 


x  =  the  width  in  rods. 
x  4  6  =  the  length  in  rods, 
x(x  4  6)  =  216. 

x  =  12,  root  —  18  rejected  ; 
x  +  6  =  18. 


13.  Let  x,  x  4  1,  be  the  integers. 

Then  x2  4  (x  4  l)2  =  313. 

Whence  x  =  12,  x  4  1  =  13  ; 

or  x  =  —  13,  x  -f  1  —  —  12. 

14.  Let  x,  x  +  2,  be  the  integers. 

Then  x2  +  (x  +  2)2  =  514. 

Whence  x  =  15,  x  +  2  =  17  ; 

or  x  =  —  17,  x  4  2  =  —  15. 


15.  Let  x,  x  4  2,  x  4  4,  be  the  integers. 

Then  x2  4  (x  4  2)2+  (x  4  4)2  =  251. 

Whence  x  =  7,  x  4  2  =  9,  x  4  4  =  11  ; 

or  x  =  —  11,  x  4  2  =  —  9,  x  4  4  =  —  7. 


16.  Let 
Then 
and 

Therefore 

Whence 


x  = 

X2  = 


6x 

x2  4  24  x 
x 


the  length  and  breadth  in  inches, 
the  area  of  the  bottom  in  square  inches, 
the  area  of  one  side  in  square  inches. 
112. 

4,  root  —  28  rejected. 


17.  Let 
Then 
Therefore 
Whence 


x  =  the  edge  in  inches. 

x2  =  the  area  of  a  single  face  in  square  inches. 
6x2  =  216. 

x  =  6,  root  —  6  rejected. 


18.  Let  x  =  the  depth  in  inches. 

Then  2  x  =  the  width,  and  3 x  =  the  length,  in  inches. 

There  will  be  two  sides  x  •  2x  each  in  area,  two  sides  x  •  3x  each,  and 
top  and  bottom  2  x  •  3  x  each. 

Therefore  4x2  4  6x2  4  12x2  =  550. 

Whence  x  =  5,  root  —  5  rejected. 

Then  2  x  =  10  ;  3  x  =  15. 


19.  Let  x  =  the  depth  in  inches. 

Then  x  4 1  =  the  width,  and  x  +  3  the  length,  in  inches. 

As  in  Ex.  18,  the  total  surface  = 

2  x  (x  +  1)  +  2  x  (x  +  3)  +  2  (x  +  1)  (x  4  3)  =  62. 

Whence  (3  x  4  14)  (x  —  2)  =  0, 

x  =  2,  root  —  rejected  ; 


x  4  1  =  3,  x  4  3  =  5. 
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20.  Let 

6  =  the  base  in  feet. 

Then 

8 1) 

—  =  40,  or  46  =  40. 

2 

Whence 

6  =  10. 

21.  Let 

Then 

b  =  the  base  in  feet. 

2  6  =  the  altitude  in  feet, 

and 

b  X  2  b  =  36,  or  62  =  36. 

2 

Whence 

6  =  G,  root  —  6  rejected  ; 

26  =  12. 

22.  Let 

Then 

a  —  the  altitude  in  feet. 

5  a  =  the  base  in  feet, 

and 

a  x  5a  5 

- =  40,  or  -  a2  =  40, 

2  ’2  ’ 

or 

Whence 

a2  =  16. 

a  =  4,  root  —  4  rejected  ; 

5  a  =  20. 

23.  Let 

Then 

a  =  the  altitude  in  inches. 

6  a  =  the  base  in  inches, 

and 

a  x  6 a  _  or3a2  =  48. 

2  ’ 

Whence 

a  =  4,  root  —  4  rejected  ; 

6a  =  24. 

25.  Let 

Then 

a  =  the  base  in  feet. 
x  +  4  =  the  altitude  in  feet, 

and 

x(x+  4)  _6 

2 

Multiplying  by  2, 
Whence 

x(x  +  4)  =  12. 

x  =  2,  root  —  6  rejected  ; 

*  +  4  =  6. 

26.  Let 

Then 

x  =  the  shorter  leg  in  yards. 
x  4  —  the  longer  leg  in  yards, 

and 

*<X  +  4>  =  30. 

2 

Multiplying  by  2, 
Whence 

x  (x  +  4)  =  60. 

x  =  6,  root  —  10  rejected  ; 
x  +  4  =  10. 
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27.  Let 
Then 

and 

Multiplying  by  2, 
Whence 


x  =  the  shorter  leg  in  feet. 
x  +  8  =  the  longer  leg  in  feet, 

X(X  +  81  =  9  x  26  =  234. 

2 

x(x  +  8)  =  468. 

x  =  18,  root  —  26  rejected ; 
x  +  8  =  26. 


x  =  the  altitude  in  inches. 
2  x  +  6  =  the  base  in  inches, 
x(2x  +  6)  _  21  U4  _  3?8 
2  8 

Performing  the  indicated  multiplication  and  division, 

x2  +  3x  =  378. 

Whence  x  =  18,  root  —  21  rejected  ; 

2  x  "p  6  —  42. 


28.  Let 
Then 

and 


29.  Let 
Then 

and 


x  =  the  base  in  feet. 

2  x  —  6  =  the  altitude  in  feet, 

=  12  x  9. 

2 


Performing  the  indicated  operations, 

x2—  3  x  =  108. 


Whence 


X  =  12,  root  —  9  rejected  ; 
2x  —  6  =  18. 


30.  Let 
Then 


A  =  the  area. 

^  =  12(10  +  18)  =  12x28  =  16g 
2  2 


32.  Let 
Then 

and 

Multiplying  by  2, 
Whence 


x  =  the  altitude  in  feet. 

3x  =  the  second  base  in  feet, 


area  = 


*(3s  +  12)  =  90 


x  (3  x  +  12)  =  180. 

x  =  6,  root  —  10  rejected  ; 
3x  =  18. 


33.  Let 
Then 
and 


x  =  the  longer  base  in  feet. 

§  x  =  the  shorter  base  in  feet, 
h  ’  \  x  ~  s  x  =  altitude  in  feet. 
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Therefore 


or 

Whence 


’kx(x  +  f  x)  _  ^x  •  ^ x 
2  2 
x 2  =  900. 


x  =  30,  root  —  30  rejected  ; 
X  =  20  ;  \x  =  10. 


34.  Let 
Then 

and 


x  =  the  altitude  in  feet. 
x  +  12  and  x  +  6  =  the  bases  in  feet, 
x  (x  +  12  +  x  +  6)  _  112 
2 


Performing  the  indicated  operations, 

x2  +  9x  =  112. 

Whence  x  ==  7,  root  —  16  rejected  ; 

x  +  6  =  13  ;  x  +  12  =  19. 


35.  Let 
Then 

and 


x  +  1  and  x  +  5 
x  (x  +  1  +  x  +  5) 


x  =  the  altitude  in  feet, 
the  bases  in  feet, 


=  9  x  30. 


Performing  the  indicated  operations, 

x2  +  3x  =  270. 

Whence  x  =  15,  root  —  18  rejected  ; 

x  +  l  =  16;  x  +  5  =  20. 


36.  Let  x  =  the  shorter  base  in  feet. 

Then  x  +  6  =  the  longer  base  in  feet, 

and  ^(x  +  x+6)=:X  +  3  =  the  altitude  in  feet. 

™  *  (x  +  3)  (2  x  +  6)  . 

Therefore  - - =9x9. 

2 

Performing  the  indicated  operations, 

x2  +  6x  +  9  =  81. 

Whence  x  =  6,  root  —  12  rejected  ; 

x  +  6=12;  x-f3=9. 


37.  Let 

Then 

and 


x  =  the  altitude  and  the  shorter  base 
in  feet. 

x  +  2  =  the  longer  base  in  feet, 
x<3e  +  a!  +  2>  =  8xfl. 


2 


Performing  the  indicated  operations, 

x2  +  x  =  72. 

Whence  x  =  8,  root  —  9  rejected  ; 

x  +  2  =  10. 


CK 
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38.  Let  x  =  the  shorter  base  in  feet. 

Then  x  +  10  =  the  longer  base  in  feet, 

and  5  x  +  2  =  the  altitude  in  feet. 

.  (5x  +  2)  (x  +  x  +  10) 

Therefore  ^ M — - L  =  9  x  22. 

2 

Performing  the  indicated  operations, 

5x2  +  27  x  +  10  =  198. 

Whence  x  =  4,  root  —  -4/-  rejected  •, 

x+  10  =  14; 

5x  +  2  =  22. 
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36  a  2 

64  a2  “  ~  S  a 

3  a 

2  x 

52  x2  _  _  2x 

^  130 xy  “X-  5  _  by' 


r  772; 

84m2 

126  mn  X* 'TX72,  3 21 

3 

x3y  X2 


3. 


4. 


x?/3  ?/2 


v 


8. 


2  x2y  2  x 
5  a62c  5  62 


7. 


10  ax 2 


8. 


25  ax3  5  x 
27  cd2e  3d2 


9. 


108  m2n3  3  mn3 


5ce2 


3ac2  3  c  45  c2e3 

4  c2  —  8  cd  _  4  c  (c  —  2  d)  _  c  —  2d 


10. 


252  md2 
2  a 


7  d2 
2 


a2  +  a6  a  +  b 


11. 


12. 


12  c  _  12  c  3 

10 x2y2  —  5 xys  _  5 x?/2 (2 x  —  y)  _  2x  —  y 
15  x?/3  15x?/3 


3  2/ 


, _  9a2  —  6a  3 a (3 a  —  2) 

13. - - —  o  a 


14. 


3  a  —  2  3a  —  2 

4  x2  —  25  _  (2  x  -f  5)  (2  x  —  5)  _  2  x  +  5 


4  x2  —  20  x  +  25  (2  x  —  5)  (2  x  —  5)  2  x  —  5 

9  —  6  x  +  x2  (3  —  x)  (3  —  x)  _  3  —  x 
15.  - — - — - - 


16. 


9  -  x2  (3  +  x)  (3  -  x)  3  +  x 

9x2  —  !  _  (3x  +  1)  (3x  —  1)  _  3x  +  1 


9 x2  —  9 x  +  2  (3x  —  1)  (3x  —  2)  3x-2 

10 a2  -  2 a  _  2 a  (5 a  -  1)  __  2a 


15a2  +  7a -2  (5 a -1)  (3 a +  2)  3a +  2 

,  Q  c3  -  4  c  _  'c  (c  +  2)  (c  -  2)  c  +  2 

lo.  I 


c5  -  8  c2  c2  (c  -  2)  (c2  +  2  c  +  4)  c  (c2  +  2  c  +  4) 
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19  c2  ~  6  c  +  8  __  (c  —  4)  (c  —  2)  _  c  —  4 

c2  +  c  —  6  (c  +  3)  (c  —  2)  o  +  3 

20  2  x3  +  x2  ~  3  X  —  X  (2  X  +  3)  (X  —  *)  —  2  x  +  3 

3  x4  —  3  x2  3  x2  (x  +  1)  (x  —  1)  3  x  (x  +  1) 

2^  50  x  —  2  x3  _  2  x  (5  +  x)  (5  —  x)  _  2  (5  —  x) 

x3  +  8  x2  +  15  x  x  (x  +  5)  (x  +  3)  x  +  3 

22  xs  —  40  x  _  x  (x  +  7)  (x  —  7)  _  x  +  7 

42 x2  —  27 x3  +  3x4  3x2(7— x)  (2  —  x)  3x(x  —  2) 

23  a3  —  a2  +  2  a  —  2  _  (a  —  1)  (a2  +  2)  _  a  —  1 

3  a3  —  a2  +  6  a  —  2  (3  a  —  1)  (a2  +  2)  3  a  —  1 

2  a3?/  +  2  a2xy  +  2  ac?/  +  2  cxy  _  2  y  (a  +  x)  (a2  +  c)  _  2  y  (a2  +  c) 

2  ax  +  2  a2  —  ay  —  xy  (x  +  a)  (2  a  —  y)  2  a  —  y 


25. 


m2  —  n2 
m3  —  n3 


(m  +  n)  (m  —  n ) 

(m  —  n )  (m2  +  7/m  +  n2) 


771  +  77 

m2  +  mn  +  7i2 


26. 


27. 


28. 


29. 


30. 


x4  —  8  x  _  x  (x  —  2)  (x2  +  2  x  +  4)  _  x2  +  2  x  +  4 

x3  —  2  x2  x2  (x  —  2)  x 

a2  —  4  _  (a  +  2)  (a  —  2)  _  a  +  2 
(a  —  2)2  (a  —  2)2  a  —  2 
aG  —  1  _  (a  +  1)  (a2  —  a  +  1)  (a  —  l)(a2  +  a  +  1) 

a2  —  1  ~  (a  +  1)  (a  -  lj~ 

=  (a2  —  a  +  1)  (a2  +  a  +  1). 

a4  —  x4  _  (a2  +  x2)  (a  +  x)  (a  —  x)  _  a2  —  x2 
a4  +  3  a2x2  +  2  x4  (a2  +  x2)  (a2  +  2  x2)  a2  +  2  x2 
27  x3  +  a3  _  (3  x  +  a)  (9  x2  —  3  ax  +  a2)  _  9  x2  —  3  ax  +  a2 
9  x2  —  a2  (3  x  +  a)  (3  x  —  a)  3  x  —  a 


1.  96  =  25  •  3. 

36  =  22  •  32. 

40  =  23  •  5. 

L.C.M.  =  25  •  32  •  5. 

2.  45  =  32  •  5. 

105  =  3  •  5  •  7. 
175  =  52  •  7. 

L.C.M.  =  32  •  52 . 7. 
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3.  50  =  2  •  52. 

44  =  22  •  11. 

110  =  2.5*11. 
275  =  11  •  52. 
L.C.M.  =  22.6» -.11. 

4.  a2x. 
ax3. 
a2x2. 

L.C.M.  =  a2  -x3. 


5.  inn. 

m2. 

m5n2. 

L.C.M.  =  77l5  •  7l2. 

6.  2x  =  2x. 

6x2  =  2  •  3x2. 
4x3  =  22  •  x3. 

L.C.M.  =22. 3-x3 
=  12  x3. 
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7.  Sr  =  Sr. 

12  =  22 . 3. 

15  r2  =  3  •  5  •  r2. 
L.C.M.  =  22  -  3  -5r2 
=  60  r2. 


13.  2a2c  —  2  a2c. 

18  ax2  A;3  =  2  •  32  •  ax2k3. 

45x3A;  =  32  •  5  x3k. 
L.C.M.  =  2  •  32  •  5 a2ck3x3 
=  90  a2ck3x3. 


8.  4  a  =  22  •  a. 

6  a2  =  2  •  3  •  a2. 

8  a6  =  23  •  a5. 
L.C.M.  =  23  •  3  a5 
=  24  a5. 

9.  2  ax2. 

3a2x. 

a2cx3. 

L.C.M.  =  2  •  3a2cx3 
=  6  a2cx3. 


14.  x2  —  xy  =  x(x  —  y). 

2x2y3  —  2  x2y3. 

L.C.M.  =  2x2y3(x  —  y). 

15.  a2  +  a6  =  a(a  +  6). 

2  ab  =  2  ab. 

L.C.M.  =  2  ab(a  +  b). 

16.  5c  —  10  =  5  (c  —  2). 

10c  =  2  •  5c. 
L.C.M.  =  10c(c  —  2). 


10.  4 x2y  =  22  •  x2y. 

6  x3yz2  =  2*3-  x3yz2. 

10  xz2  =  2  •  5xz2. 

L.C.M.  =  22  •  3  •  5  x3yz2 
=  60  x3yz2. 

11.  6  a2b  =  2*3  a2b. 

9  ab2c  =  3  2ab2c. 

30  b3c3  =  2 . 3  •  563c3. 
L.C.M.  =  2  •  32  •  5  a263c3 
=  90  a2b3c3. 

12.  4  c2/  =  22c2/. 

10  d/2  =  2  •  5  d/2. 
24cd2e3  =  23  •  3  cd2e3. 
L.C.M.  =  23  •  3  •  5 c2d2e3f2 

=  120  c2d2e3f2. 


17.  b2  -bk  =  b(b-k). 
b2k  =  b2k. 

L.C.M.  =  b2k(b-k). 


18.  ac2  =  ac2. 

3  a2c  =  3  a2c. 

6  a2c  —  9  ac2  =  3  ac  (2  a  —  3  c). 
L.C.M.  =  3 a2c2 (2 a -3c). 

19.  a2  +  a&  =  a  (a  +  6). 
a&  +  62  =  b  (a  +  6) . 

L.C.M.  =  ab(a  +  b). 

21.  a2  —  ab  =  a(a —  b). 

2  a  —  2  6  =  2  (a  —  6). 

2  a'2  —  2  a&  =  2  a  (a  —  6). 
L.C.M.  =2  a  (a  —  b). 


22.  ax  —  ay  =  a(x  —  y). 
x2  +  xy  =  x(x  +  y). 

x2  —  y2  =  (x  +  y)  (x  —  y). 

L.C.M.  =  ax(x  +  y){x—  y). 

23.  a2  —  4  =  (a  +  2)  (a  —  2). 
a2  +  3  a  +  2  =  (a  +  2)  (a  +  1). 

a2  —  a  —  2  =  (a  —  2)  (a  +  1). 

L.C.M.  =  (a  +  2)  (a  -  2)  (a  +  1). 
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24.  4x2  —  9  =  (2x  +  3)(2x  —  3). 

2  x2  +  7  x  +  6  =  (2  x  +  3)  (x  +  2). 

2  x2  +  x  —  6  =  (2  x  —  3)  (x  +  2) . 

L.C.M.  =  (2  x  +  3)  (2  x  —  3)  (x  +  2). 

25.  x2  —  1  =  (x  +  1)  (x  —  1). 

x3  —  1  =  (x  —  1)  (x2  +  x  +  1). 
x2  +  2x  +  l  =  (x  +  l)2. 

L.C.M.  =  (x  +  l)2  (*  -  1)  (x2  +  x  +  1). 

26.  a2  —  9  =  (a  +  3)  (a  —  3). 

2  a3  +  6  a2  -f  18  a  =  2  a  (a2  +  3  a  +  9). 

2  a4  —  54  a  =  2  a  (a  —  3)  (a2  -f  3  a  +  9) . 

L.C.M.  =  2  a  (a  +  3)  (a  —  3)  (a2  +  3  a  +  9). 

27.  x3  —  4 x  =  x  (x  +  2)  (x  —  2). 

4x2  +  2x  =  2x(2x  +  1). 

2x2  +  4x  =  2x(x  4-  2). 

2x2  —  3x  —  2  =  (2x  +  1)  (x  —  2). 

L.C.M.  =  2  x  (x  +  2)  (x  -  2)  (2  x  +  1). 
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1.  L.C.D.  =  60. 

3  4  5 


3x  5x2  7  xs 

}  - 

8  12  24 


x 


20  x  y  _  15  ?/  z  _  12  z 


60 


’’I- 


60  5  60 

5  a  3  ax  2  ax2 

3'  T’TT’^r 


3x 

T 


9x  5x2 

7 


5  a 

T 


30  a  3  ax 
“42"’  "lT 


24'  12 
L.C.D.  =  42. 

9  ax  2  ax2  4  ax2 

■  7 


L.C.D.  =  24. 

10  x2  7  x3  _  7  x3 

■“24”’ 


3  a2  6a6  15a26 
4.  — —5  — —  j 


5. 


4 

3  a2 

T" 

3 


10  '  24 

30  a2  6  ah 


40  10 

2c  5a 
5a’  3d’  10d‘ 

3  18  d  2c 

5a 


42  21  42 

L.C.D.  =  40. 

24  ab  15  a26  5  a26 

, - or 


40  24 

L.C.D.  =30  ad 


8 


25  a2b 

40 


^  3  x  5  x 

6.  — , 


30 ad  3d 
3 


4 y  6y  10 y 
3x  45x  5x 


20  ac  5  a  _  15  a2 
30  ad’  10  d  30  ad 

L.C.D.  =  60  y. 

50  x  3  18 


4 y  60 2/ ’  6 2/  60y  10  ?/  60 y 
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7. 


8. 


2a±j,  JL,  A.  L.C.D.  =  12 a. 

3  a  2d1  4  a 

2  a  +  6  8  a  +  46  a  1  G  5  a2  15  a2 

3  a  12  a  2  a2  2  a  12  a  4a  12  a 

1+j,  3c  ~~_j,  -IfL.  L.C.D.  =  60c3. 

12  c  15  c2  24  c3 

c  +  d  5  c3  4-  5  c2d  3  c  —  d  __  12  c2  —  4  cd  4  a  ^  a 
12  c  ”  60  c3  ’  15  c2  “  60  c3  ’  24  c3  6  c3 


7a  5e  4c 
cde 2*  cd2e*  c2d2e2 
Reducing  to  lowest  terms, 

,  A,  4  .  L.C.D.  =  cd2e2. 

cde2  cd2  cd2e2 

7a  _  7 ad  5  _  5e2_  4  4 

cde2  ~  cd^e2’  cd2  “  cd2e2  ’  cd2e2  ~  cd2e2’ 


io  7x  4y  2z 

3  x?/2  5  5X2  10  ?/22 
Reducing  to  lowest  terms, 

A,  A,  J_.  L.C.D.  =  15  x?/22. 

3 1/2  5  X2  5  yz 

7  _  35xz  4y  _  12 y3  1  _  3 xy 
Sy2  ~~  15 xy2z  5 X2  15 x?/22 ’  5 yz  I5xy2z 

12.  5— ,  A_ .  L.C.D.  =  (a  -  2)  (a  +  2). 
a  —  2  a  4"  2 

5  _  5(a4-2)  7  _7(a-2) 

a  —  2  “  a2  -  4  ’  a  4  2  a2  —  4 

13.  a--,  —5 —  L.C.D.  =  (a  -  6)  (a  +  6). 
a  —  6  a  4-  & 

a  _  a  (a  4-  0  &  _  6  (a  —  6) 

a  —  6  a2  —  b2  a  4-  5  a2  —  b2 

14,  X-_,  —  L.C.D.  =  (2« -5)  (2x4- 6). 

2x  —  5  2x4-5 

x  _x(2x+5)  3x  _  3 x (2 x—  5) 

2x  —  5  _  4 x2  —  25  ’  2 x  +  5  4 x2  —  25 

15,  ~A,  JA.  L.C.D.  =  (c  -  3)  (c  4- 3). 
c  —  3  c  4-  3 

-  2c  _  -  2c(c  4- 3)  3c  _  3 c (c  -  3) 
cA  ”  c2  —  9  ’  c  4-  3  c2-9 


10a 

60c3' 
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17.  — - — ,  ,  -•  L.C.D.  =  (x  +  y)  (x  -y)x. 

x  +  y  x  —  y  x 

x  x2(x  -  y)  2x  _  2x2(x  +  y)  2  _ 

x  +  y~  x{x+y)(x-y)'  x-y  x{x  +  y)(x-y)'  x 

18.  3  L.C.D.  =  2  (a  —  3)  (a  +  3). 

a  —  3  a  T  3  2 

2  a  _  4  a  (a  +  3)  3  _  6  (a  —  3) 

a  —  3  “  2  (a  +  3)  (a  —  3)  ’  a  +  3  “  2  (a  +  3)  (a  -  3)’ 
—  a  —  a  (a  T  3)  (a  —  3) 

~2~  2  (a  -  3)  (a  +  3) 


19.  5— ,  — — ,  L.C.D. =  c(c  -  5). 

c  —  5  c  —  5  c 


5c 


5  c2  -2c 


2  c2 


c  —  5  c  (c  —  5) 


5  c  (c  —  5) 


3 

c 


3  (c  -  5) 
c  (c  —  5) 


20. 


to 

m  —  n 
to 

m  —  n 


9 


~  2m,  i.  L.C.D.  =  (to-  n)m. 
in  —  n  to 

m2  —2  to  _  — 2  to2  _2  _  2  (to 

to  (to  —  n)  TO  —  71  to  (to  —  n)  TO  TO  (to 


21.  - ,  - - -• 

a  —  2  3a  —  6 

— ,  - - - L.C.D.  =  3 (a  —  2). 

a  —  2  3  (a  —  2) 

5  _  15  2 _ _  2 

a  —  2  “  3  (a  —  2)  ’  3  (a  -  2)  “  3  (a  -  2) 


22. 


a 


x2  —  xy  x  —  y 
a  5 


x(x  —  y)  x  —  y 
a  a 


L.C.D.  =  x(x  —  y). 
5  5x 


23. 


x(x  —  y)  x  (x  —  y)  x  —  y  x(x  —  y) 

3  a  2  a 
a2  —  52  ’  a  -f  6 

3  a  ‘  2  a 


L.C.D.  =  (a  +  6)  {a  -6). 


(a  +  6)  (a  —  6)  a  +  5 

3a  2a  2  a  (a  -  5) 


(a  +  5)  (a  -  5)  (a  +  5)  (a  +  6)  (a  -  6) 


2(x  +  3/)(*  —  y) 
_  ■  -  — ■ —  • 

x(x  +  y){x  —  y) 


—  n) 

—  n) 
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24. 


5  a 


—  4a 


25. 


a* 2  —  b2  a  —  b 

5  a  —  4a 

- 9  - - 

(a  +  b)  (a  —  b)  a  —  b 
5  a  —  4a 

(a  +  6)  (a  —  6)  ’  a  —  6  (a  +  6)  (a  —  6) 
—  3x  5x 


L.C.D.  =  (a  +  6)  (a  —  6). 
—  4  a  (a  +  6) 


x2  —  y2  x  —  y 

—  3x  5x 


(x  +  y)(x-y)  x-y 

—  3  x  5  x  (x  +  y) 


.  L.C.D.  =  (x  +  y)  (x  —  y). 


26. 


(x  4  y)  (x  -  y)  (x  +  y)  (x  -  y) 

2x  +  3  3  —  2x  x 
9-x2’9+3x’3-x 
2x  4  3  3  —  2x 


X  L.C.D.  =  3(3  +  x)  (3-  x). 

3  -  2  x  _  (3  —  2  x)  (3  —  x) 
(3  4-  x)  (3  —  x)  3(3  +  x)  (3  -  x) '  3 (3  4  x)  ~  3(3  +  x)  (3  -  x) 
x  3  x  (3  +  x) 


(3  4-  x)  (3  -  x)  3  (3  +  x)  3  -  x 
2x4  3  3(2x4  3) 


27. 


—  2  x 


3  —  x  3  (3  —  x)  (3  +  x) 
3  5x 


x  —  2  x2  —  4  x2 
-  2  x  3 


5x+  6 


5x 


x  —  2  (x  +  2)  (x  —  2)  (x  —  2)  (x  —  3) 
—  2  x  —  2  x  (x  4-  2)  (x  —  3)  3 


L.C.D.  =  (x  4  2)(x  -  2)  (x  -  3). 
3  (x  —  3) 


28. 


x  —  2  (x  4-  2)  (x  —  2)  (x  —  3)  (x  +  2)(x-2)  (x  4- 2)  (x- 2)  (x- 3) 
5  x  _  5  x  (x  4  2) 

(x  -  2)  (x  -  3)  “  (x  4-  2)  (x  -  2)  (x  -  3)  * 

2a— 7  3  —  5a  2 


a3  —  9a  a3  —  6  a2  -4  6 a  a  —  3 
2a— 7  3  —  5  a  2 


a(a  +  3)(a— 3)  a(a— 2)(a  — 3)  a— 3 
2  a  -  7  (2  a  -  7)  (a  -  2) 


L.C.D.=a(a+3)(a-3)(a-2). 


a  (a  4-  3)  (a  —  3)  a  (a  4-  3)  (a  —  3)  (a  —  2) 

3  —  5  a  (3  —  5  a)  (a  4  3) 


a(a  —  2)  (a  —  3)  a(a  —  2)  (a  —  3)  (a  4  3) 

2  _  £  a  (a  —  2)  (a  +  3) 

a  —  3  a  (a  —  2)  (a  4  3)  (a  —  3) 
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29. 


a 


2  a 


as  —  8  a3  +  2  a2  4-  4  a 

a  2 


(a  —  2)(a2  4-  2  a  +  4)  a2  4-  2  a  4-  4 
a  2 


L.C.D.  =  (a  —  2)(a2  +  2  a  +  4). 
2  (a  —  2) 


30. 


(a  —  2)  (a2  +  2  a  +  4)  a2  +  2  a  +  4  (a  —  2)  (a2  +  2  a  +  4) 
5x  3x 

2x2  +  3x’  2x2  —  x  —  6 

K 

L.C.D.  =  (2x4-  3)  (x  —  2). 

3x 


31. 


(2  x  +  3)  (2  x  +  3)  (x  —  2) 

_5 _ _  5(x  -  2)  _ 

2  x  +  3  (2  x  +  3)  (x  —  2)  ’  (2  x  +  3)  (x  —  2) 

—  4x  5x 


3  —  x  3  +  8  x  —  3  x2 
—  4x  5x 


L.C.D.  =  (3-x)(l  +  3x). 
5x 


32. 


3  —  x  (3  —  x)  ( 1  +  3  x) 

—  4x_  — 4x(l  +  3x) 

3  —  x  ”  (3  —  x) (1  +  3x)  ’  (3— x)(l  +  3x) 

—  1  5 x+y 

x  4-  y  —  3’  x2  +  y2  —  9  +  2  xy 

—  1  5x  +  y 


x  +  y—  3  (X+2/  +  3)  (x+?/— 3) 
-  1  _  -  1  (x  +  y  +  3) 


L.C.D.  —  (x  4*  y 4"  3)  (x  4*  y  —  3). 

5x4 ■  y 


x  +  y  —  3  (x  +  y—  3)  (x  +  ?/  4*  3)  ’  (x  +  y  +  3)(x  4-  y—  3) 
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1.  |+  f.  L.C.D.  =  12. 
i95  +  if  =  if* 

2.  yV  +  TV  L.C.D.  =  30. 

/u  +  if  =  or  f  • 

3.  TV  L.C.D.  =  50. 

if  —  if  =  tfV 

4.  ^-t75.  L.C.D.  =  36. 

if  —  if  =  sV 

5.  t3?4-  ^t.  L.C.D.  =  42. 

9  !  4—13 

??+n  -  45- 

6.  y\-  L.C.D.  =  48. 
If  ~  49s  =  fi- 

CR 


7.  54-  if-  L.C.D.  =96. 

28  45  _  — 17 

96  96  _  96  ‘ 

8.  if  +  if*  L.C.D.  =  240. 

102_L  95  —19  7 

545  +  545  —  545- 

9.  1£-  l.C.D.  =  280. 

150  609  _  -459 

280  280  280  ‘ 

10.  ||  4-  2||.  L.C.D.  =  225. 

Hi  +  f  If  =  Ilf- 

11.  A|-  M.  L.C.D.  =  216. 

171  356  _  —185 

216  216  216  ’ 
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12.  §|+  %%.  L.C.D.  =  114. 


5  7 


13. 


14. 


165  j _ 8  6_  =  251 

1H  T  114  114" 

7__i|  +  3l72-.  L.C.D.  =  36. 

52  .  129  42  -  52  +  129 


6 

—  -  —  + 
36  36 


36 


36 


119 
"36  ’ 


U-\ l  +  2lV  L.C.D.  =  240. 

264  260  ,  555  _  264  —  260  +  555 

240  ~  240  +  240  “  240 

15.  if  +  l-3?9g.  L.C.D.  =  96. 

39  96  306  _  39  +  96  -  306  _ 

96  +  96  _  ~96  ~~ 


559 

240* 


1  fi  .11  _ 

At><  :i  6 


1736 


96 

JJ+H*  L.C.D.  =  2016. 

'  2583  528  -319 

+ 


171 

"96  ' 


17. 


18. 


2016  2016 

15  _  11  _  2  5 
2  6  3  9  5  2 


90 


44 


2016  2016 
L.C.D.  =156. 
75  -29 


156  156  156  156 

ii-il+n-  L.C.D.  =  3150. 


207  0  _  1  3  3  0  i  17  0  1 
3150  3150  ‘  5150 


2  44,1 

3  155- 


19.  it  -  + 


4  3 
36* 


L.C.D.  =144. 


20. 


5  7 _ 2_6_  _L  17.2  _203 

144  144  T  144  144 

S1  +  2-1J-  L.C.D.  =192. 

1  3  6  —  2  8  1 


6  4 

3_:_ 

T9  2 


24' 

3  3  i  384  _  _ _ __  _ 

rQ9  T  192  T 9 2  19  2* 


23.^  +  ^  + 

O  " 


11  a 


21.  U-1*  +  *V  L.C.D.  =  690. 


69  46  T  T  l  5- 

Ho  ~~  69§  +  696  =  62996‘ 


4  a  15  a 

To  +  To" + 


10 
11  a 

"To" 


L.C.D.  =  10. 


=  3  a. 


„  3  o  ,4  a  TriT^  a 
22.  —  + - L.C.D.  =  6. 

2  3 

9  a  8  a  _  17  a 

T  +  T  _  "IT' 

4x  2x 

2S-  T  +  21  ■ 

24  x  4  x 
"42"  +  42 


24  —  _  —  +  — .  L.C.D.  =  30. 
10  15  5 


26. 


a  +  2 
8 

5  a  +  10 


Sx 
14  ‘ 
9x 
"42 
3a  -  2 


21  a 

~3cT 

L.C.D.  =  42. 

19x 


12  a  18  a 


30 


30 


9  a 

10 


10 

12  a  —  8 


42 

L.C.D.  =  40. 

5a+10-12a+8  18 -7a 


40 


40 


40 


40 
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27. 


5x  —  3  2x 


12 

35x-  21 
84 


14 

12x 


..  L.C.D.  =  84. 

-  42  35x-21-12x4- 42  23x  4-  21 


84 


84 


84 


28  3a  -  - - -  4-  —  •  L.C.D.  =  24. 

4  6  8 


18  « -30  8 


4a  21  a 
4- 


18a-  30  -84-4a4-21a_  43  a  -  38 


29. 


24  24  24 

x  —  5  a  3x  4-  2a  a  7  x 


24 

L.C.D.  =  180. 


24 


30. 


10  18  20 

18  x  —  90  a  30  x  4-  20  a  9  a  63  x 
180  7  180  180 

18  x  —  90  a  —  30  x  —  20  a  —  9  a  4-  63  x 
=  “  180 
Six -119 a 
_  180 

1  a  —  m  m  4-  3  a  —  5 


4  m 


.  L.C.D.  =  120. 


6  8  30 

80  m  — 20  15  a  — 15  m  4?7i-f-12a  —  20 

120  120  120 

80m  — 20-  15a  4-  15m -4m  —  12  a  4-  20 


120 


91  m  —  27  a 
=  120 

31.  -  +  —  •  L.C.D.  =  3x2. 
x  3x2 


32.  —  + 


5 


10  a 


9x  2 

"T 


3  x2  3  x2 


33. 


9x4- 

3x2 

2  a 


3  a  2  a2  4  a3 

8  a  30  30 

4* 


.  L.C.D.  =  12  a2 


5  a3 

12 


10  a  6  a2 
9  a  25 


12  a2  12  a2  12  a2 

L.C.D.  =  30  a2. 

-  9a-  13 


2 

3  a 


30  a2  30  a2  30  a2 


30  a2 


a  x  2  T  „  TA 

34.  -  4 - L.C.D.  =  ax. 

x  a  ax 


a 


xl 


ax  ax  ax 


a2  4-  £2  —  2 


m. 

c  ac  2  a 
2  a2  2 


L.C.D.  =  2ac. 

3c  2  a2  —  3  c  —  2 


ax 


2  ac  2  ac  2  ac 


2ac 
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36.  —  -  —  4  — .  L.C.D.  =  3a2x2. 
3  a2  ax  x2 


lx2 


6  ax  ^  9  a2 


3  a2x2  3  a2x2  3  a2x2 


7  x2  —  6  ax  4  9  a2 
3  a2x2 


2a  11  5x 

37.  77“  +  - — 5 - L.C.D.  =  6  ax2. 

3  x  2  ax2  a 


4  a2x  33 


30  x3  4  a2x  +  33  —  30  x3 


38. 


6  ax2  6  ax2  6  ax2 
3a  4  1  4a  4  3  5  —  a 


6  ax2 

L.C.D.  =  30  a2. 


5  a  3  a2  6  a 
18  a2  +  6  a  40  a  4  30  25  a  —  5  a2 

30a2  30a2  30a2 

_  18  a2  4  6  a  —  40  a  —  30  —  25  a  4  5  a2 

“  30  a2 

23  a2  -  59  a  -  30 


30  a2 

4x2  —  5  2  —  3x  3x 

39.  — — - - - + 


3x2 


2x 


5x3 


L.C.D.  =  30  x3. 


40  x3  —  50  x  30  x2  —  45  x3  18x-  42 
30X3  30x3  +  30  x3 

_  40  x8  —  50  x  —  30  x2  +  45  x3  +  18  x  —  42 
“  30X3 

85  x8  —  30  x2  —  32  x  —  42 


40. 


2x 


30  x3 

Sy  —  1  4  xy  4  3 


L.C.D.  =  30x2y2. 


5  x2y  10  xy2  15  x2y2 

12  xy  9  xy  —  3  x  8  xy  +  6  12  xy  —  9  xy  +  3  x  —  8  xy  —  6 


30  x2?/2  30  xV 

3  x  —  6  —  5  xy 


30  x2y2 


30  x2y2 


42. 


12 


30  x2y2 
2 


x'-4  —  9  x2  —  5  x  +  6 
12 


(x  +  3)  (x  —  3)  (x  —  2)  (x  —  3) 

12 (x  —  2)  —  2 (x  +  3)  _  12x  —  24  —  2x  —  6 
(x  +  3)(x-3)(x-2)  “  (x  +  3)(x  -  3)(x  -  2) 
-  10x-  30 

(x  4-  3)  (x  —  3)  (x  —  2) 

10 


L.C.D.  =  (x  +  3)  (x  -  3)  (x  -  2). 


(x  +  3)  (x  —  2) 
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43. 


a2  —  49  a2  —  6a  —  7 
7  2 


L.C.D.  =  (a  +  7)  (a  -  7)  (a  +  1). 

5a-  7 


(a  +  7)  (a  -  7)  (a  -  7)  (a  +  1) 

7  (a  +  1)  —  2  (a  +  7)  _  7a  +  7-2a-14 
(a  +  7)  (a  -  7)  (a  +  1)  “  (a  +  7)  (a  -  7)  (a  +  1)  (a  +  7)  (a  -  7)  (a  +  1) 


44 _ 

’  4x2  —  1  8x8  —  1 

5  3x 

(2x  +  1)  (2x  —  1)  ”  (2  x  —  1)  (4  x2  +  2  x  +  1 )  * 

L.C.D.  =  (2  x  +  1)  (2  x  —  1)  (4x2+  2x  +  1). 

5  (4  x2  +  2  x  +  1)  —  3  x  (2  x  +  1)  _  20 x2  +  10x+  5-  6x2-  3x 

(2  x  +  1)  (2  x  —  1)  (4 x2  +  2x  +  1)  ”  (2  x  +  1)  (2  x  —  1)  (4  x2  +  2  x  +  1) 
14  x2  +  7  x  +  5 

(2x  +  1)  (2 x  —  1)  (4 x2  +  2x  +  1)’ 


45. 


4c  +  3  2c 
1  — c2  c  +  c2 


4c  +  3 


+ 


2c 


L.C.D.  =  (1 +c)  (1  -  c)c. 


(l  +  c)(l— c)  c(l  +  c) 

(4c  +  3)c  +  2c(l— c)  _  4c2  +  3c  +  2c  —  2  c2 
(l+c)(l-c)c  “  c(l  +  c)(l-c) 

2  c2  +  5  c 


c  (1  +  c)  (1  -  c) 
2c  +  5 

(1  +  c)  (1  -  c)  ’ 


46. 


2  y  +  7  2  y2  —  35 

3  +  y  y2—  H  2/  —  42 

22/ +  7  2  ?/2  —  35 _ 

(3  +  2/)  (2/  -  14)  (2/  +  3) ' 

(2  2/  +  7)  (2/  —  14)  —  (2y2  — 

(2/ +  3)  (2/ -  14) 


L.C.D.  =  (2/ +  3)  (2/ -14). 

35)  _  2  2/2  —  21 2/  —  98  —  2  2/2  +  35 
(2/  +  3)  (2/  -  14) 


-  21 2/  -  63 
(2/  +  3)  (2/  -  14) 

-  21i2H-3 r 

-  M) 

-  21 
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K  a  - 1-1  7  9 

47.  — T - -  +  -•  L.C.D.  =6a(a  +  3). 

a  +  3  2a  3  v  1 

6a(5a  +  l)— 21(a  +  3)  +  4a(a  +  3)  _30a2+6a—  21a  —  63  +  4a2  +  12a 
6  a  (a  +  3)  6  a  (a  4-  3) 

34  a2  —  3  a  —  63 
6  a  (a  +  3) 


48. 


U 


-.  L.C.D.  =  x(x  —  7). 


x2  —  7  x  x  x  —  7 
2  —  3(x-  7)  +  3x  _  2  —  3x  +  21  +  3x  _  23 


x  (x  —  7) 


(x  —  7)  x 


x  (x  —  7) 


7  a  +  b 

49.  -----  + 


L.C.D.  —  a2  —  62. 


a2  —  b2  a  —  b  a  +  b 
7  a  +  &  +  2  (a  +  6)  —  3  (a  —  6)  7a  +  b  +  2a+26 


3a  4-  36 


a2  -  62 


a2  -  b2 


6a  +  6  6 
a2  —  b2 


6 


a 


60. 


5  c2 


3c  +  2 


+ 


5c 


L.C.D.  =  4c2-  1. 


4c2  —  1  2c  +  l  '  2c-  1 
5c2-(3c  +  2)(2c-l)  +5c(2c  +  l)_5c2-6c2-c  +  2  +  10c2  +  5c 


4  c2  — 1 
9  c2  +  4  c  +  2 
4  c2  —  1 


4  c2  — 1 


m3  4-  m  3  m  4-  7  m  —  3 

m3  —  8  m3  +  2  m2  4-  4  m  m  —  2 

m  (m2  +  1)  3m  +  7  m  —  3 

(m  —  2)  (m2  +  2m  +4)  m  (m2  +  2  m  +  4)  in  —  2 
L.C.D.  =  m(m  —  2)  (m2  +  2m  +  4). 

m2  (m2  +  1)  —  (3  m  +  7)  (m  —  2)  —  m  (m  —  3)  (m2  -f  2  m  +  4) 
m  (m  —  2)  (m2  +  2  m  +  4) 

m4  +  m2  —  3  m2  —  m  +  14  —  m4  +  m3  +  2  m2  +  12  m 
m  (m  —  2)  (m2  +  2  m  +  4) 
m3  +  11  m  +  14 


m  (m3  —  8) 
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52,  a2.±2a6  +  6!  + 


ab 


2  b 


a" 


b 2 


a 2  +  ab  ab  —  b 2 


+  6) 


+ 


ftb 


2/ 


L.C.D.  =  (a  +  6)  (a  —  b). 


—  b)  (a  +  b)ft  Jtf(a  —  b) 

(a  4-  6)2  +  b  (a  —  b)  —  2  (a  -f  b)  _  a'2  4-  2  a6  +  62  +  a6  —  62  —  2  a  —  2  6 


(a  -f  6)  (a  —  6) 
a2  4-  3  a6  —  2a—  2  b 
(a  +  b)  (a  —  6) 


(a  +  b)  (a  —  6) 


53. 


x2  +  3 

x2  —  x  —  2  x  —  2  ‘  x2  4-  x 


x  ^  x 


x2  +  3 


X  +  — r  •  L.C.D.  =  (x  -  2)  (x  +  1). 


(x  —  2)  (x  +  1)  x  —  2  x  +  1 
x2+3  —  x  (x  4-  1)  4-  x  —  2  _  x2  +  3  —  x2  —  x  +  x—  2 


54. 


(x  -  2)  (x  +  1) 
a  b  +  a 


+ 


+ 


(x  —  2)  (x+1) 
26 


(x  —  2)  (x  + 1) 


a2  —  ab  '  a1  —  2  ab  +  62  '  —  ab  +  a,2 

26 


1  +  + 


•  L.C.D.  =  a  (a  —  6)2. 


a  —  6  (a  —  6) 2  a  (a  —  6) 

a  (a  —  6)  +  a  (a  +  6)  +  2  6  (a  —  6)  _  a2  —  ab  +  a2  +  ab  +  2  a6  —  2  62 


55. 


cx^ 


a  (a  —  6)2 
2  a2  +  2  «6  —  2  b2 
a  (a  —  6)2 
2  cx  cx2  (c  —  2) 


a  (a  —  6)2 


C2  —  X2  c2  —  cx  c3  —  cx2 


CX" 


2/£c  /x2(c  —  2) 


(c  +  x)(c  — x)  X(c  —  x)  X(c  +  x) (c  —  x) 


L.C.D.  =(c  +  x)(c—  x). 


cxz 


2  x  (c  +  x)  —  x2  (c  —  2)  _  cx2  —  2  cx  —  2  x2  —  cx2  +  2  x2 


(c  +  x)  (c  —  x) 
—  2  cx 


(c  4-  x) (c  —  x) 


c2  —  x2 


56. 


4  a2c 
a3  —  c3 


.  L.C.D.  =  a3  -  c3. 


a  4-  c  a2  —  ac  +  c2 

a  —  c  a2  +  ac  +  c2 

(a  4-  c)  (a2  +  ac  +  c2)  —  (a  —  c)  (a2  —  ac  +  c2)  —  4  a2c 

a3  —  c3 

a3  -f  2  a2c  +  2  ac2  +  c3  —  a3  4-  2  a2c  —  2  ac2  -f  c3  —  4  a2c 


2  c3 


a3  —  c8 


a 


3  _  r* 
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57. 


54 


.  L.C.D.  =  x3  +  27. 


x2  +  3  x  +  9  x  —  3 

x2  —  3  x  +  9  x  +  3  x3  +  27 

(x2  +  3x  +  9)  (x  +  3)  -  (x  -  3)  (x2  -  3x  +  9)-  54 

x3  +  27 

x3  +  6x2  +  18 x  +  27  -  x3  +  6x2  -  18x  +  27-  54 

x3  +  27 

12  x2 


x3  +  27 


x  —  5  —  5  x  +  x2 

58.  - - r  + 


2x  —  5 


2x  +  5  2x2  +  15x  +  25  x+5 


x  —  5 


+ 


x2  —  5x 


2x  —  5 


2x+5  (2  x  +  5)  (x  +  5)  x+5 

(x  —  5)  (x  +  5)  +  x2  —  5  x  —  (2  x  —  5)  (2  x  +  5) 


L.C.D.  =  (2  x+5)  (x+5). 


(2  x  +  5)  (x  +  5) 
x2  _  25  +  x2  —  5  x  —  4  x2  +  25 


x 


1. 


2. 


x+5 

a 

—  a 

—  a 

-  h  " 

-  A 

—  c 

c 

c 

2d  " 

-2d 

2d 

n 

—  n 

—  n 

(2  x  +  5)  (x  +  5) 
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a 

”~h‘ 


—  2  x2  —  5  x 
(2  x  +  5)  (x  +  5) 


—  c 

-  2d 


4. 


5. 


6. 


-  d  d 
-  2 


a—  c 
-  3 


c  —  a 


n 

~ 

-  2 
a  —  c 
3 


c  —  a 
-  3 


x  —  y 
x  —  2 


y  —  x 
2  —  x 


x  —  y  y  —  x 

2  —  x  x  —  2 


7.  - 


2x  —  3  3  —  2x  2x  —  3  3-2x 

2a  — b  b  —  2a  b  —  2a  2a  — b 


8. 


9. 


52  -  a2  a2  -  62  62  -  a2 

c  — 3d  Sd  —  c  Sd  —  c 


10.  - 


d2  -  c2  c2  -  d2  d2  -  c2 
x  —  5  _  5  —  x  _ 

x2  —  5  x  +  6 
x  —  2  x  —  2 


5  x  —  6  —  x2 
2  —  x 


a2  —  62 
c  —  3  d 
~  c2  -  d2  ’ 

5  —  x 

5  x  —  6  —  x2 
2  —  x 


x  —  5 


x2  —  5  x  +  6 


1  —  x3 


X' 


3  —  1  1  —  X3  X3  —  1 
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1. 


2. 


3. 


7  j  3  _  7 _ 3  _  4 

x  —  5  5  —  x  x— 5  x— 5  x— 5 

a  b_a+b_a+b 

a—b  b—a  a—b  a—b  a—b 

x2—  2a^ffi  +  x2_x2  -  2  a  a  +  x2  _  -  3  a 
x— a  a  — x  x— a  x— a  x— a 


3  a 

■  1  • 

a  —  x 


.  x— 2  2  +  x  3x  2  — x  2  +  x  3x  x 

A  _  _  _  I  _  _  _  _  _  ,  I  _  _  _ 

*  3  —  x  x  — 3  x— 3  x— 3  x— 3  x—  3  x— 3 

a  a2  +  5  a  _  —  a  (a  +  5)  a2  +  5  a  _  ^ 
5-a+a2-25“  a2  -  25  +  a2-25~ 

2  9  _  2  9  _  2  9(c+3)_9c  +  29 

c2  -  9  3-  c.  ”  c2  -  9  +  c-  3  “  c2  -  9  +  c2  -  9  “  c2  -  9  * 

_ 3 _ 4  _  3  4  _  3(7  + x)+ 4  _  25  + 3x 

7  —  x  x2  —  49  7  —  x  49  —  x2  49  —  x2  49  —  x2 


2  a  +  5  2a— 5  46  a  +  1 

8'  5  a  +  1  +  1  -  5a  ~~  25 a2  -  1 

_  (5  a  -  1)  (2  a  +  6)  -  (2  a  -  5)  (5  a  +  1)  -  (46  a  +  1) 
“  25  a2  -  1 

_  10a2  +  23a  -  5-  10a2  +  23a  +  5  -  46a  -  1 

“  25a2- 1 

-  1 

“  25  a2  -  1 ' 


9. 


a—b 


10  ab 


a  +  6 


a—b 


+ 


10  ab 


3  a  +  26  4  62  —  9  a2  3a-  26  3a  +  26  9a2-462 

_  (a  —  6)  (3  a  —  2  6)  +  10  a6  —  (a  +  6)  (3  a  +  2  6) 

”  9  a2  -  4  62 

3a2-  5a6  +  262  +  10a6-  3a2-  5a6-  262 


9a2-  462 


=  0. 


a  +  6 
3  a  —  26 


2x+l  —  6x+l  2x  — 1  2x  +  l  ,  1— 6x  2x— 1 

10 - = - 1- - 

‘  2 x  —  1  1  —  4 x2  2  x  +  1  2 x  —  1  4 x2  —  1  2  x  +  1 

_  (2x+  l)2  +  1-  6x-  (2x-  l)2 

4x2  —  1 

_  4  x2  +  4x  +  l  +  l  —  6x  —  4  x2  +  4  x  —  1 
4x2  —  1 

1 

2x—  1 


CR 
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—  11a  4  46  —  6  a2  2a-5  ,7-4a 

11.  - - rr—  +  - -  4 


a2  4  5  a  —  14 


a  +  7  2  —  a 


_  -11a  +  46-  6a2  (2  a -5)  (a -2)  (4a -7)  (a +  7) 

a2  4  5  a  —  14  (a  4  7)  (a  —  2)  (a  —  2)  (a  +  7) 

_  - 11  a  4  46  -  6  a2  +  2  a2  -  9  a  +  10  +  4  a2  +  21  a  -  49 


a  +  7 


a2  4  5a  —  14 


a~  4  5a  —  14 

1 


a  —  2 


,  2  ax  4  2 

1.  a  4  -  =  — — 
x  x 
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„  s  2s  4  s  3s 

7.  s  4  -  = - =  — 

2  2  2 


2.  b 


c 

d 


bd  —  c 


3.  2c  +  -  = 
a 


d 

2ac  +  c 
a 


8.  x2 


3  x2  _  5  x2  —  3  x2  _  2  x2 
~~5~  “  5  ~  1T‘ 

4s2 -s2 


.  „  x  5  dx  —  x 

4.  5  x - = - 

d  d 

m  m-2n 

5i  —  —  Z  — - - 

n 

c  4  15  d 


V  3  /  9 


3  s2 


4  4 

9  x2  —  4  x2 
9 


5x2 

~9~ 


11.  2  a2- 


2  a2  6  a2  —  2  a2  4  a2 


71 


6.  —  +  3  = 
5d 

13.  c  —  d  4 

14.  x  —  2  y 


5  d 


12.  a  4  2  4 


a 


c2  —  d2  c2  —  d2  4  c2 


2 

-d2 


c  4  d  c  4  d 

x2  4  y2  x2  —  4  y2  —  x2  —  y2  _  —  5  t/2 


3  3 

2a+4+a  —  2_3a  +  2 
'  2  _  2 
2c2-  2d2  _  2 (c-  d) 
c  4  d 


1 


,x  4  2  ?/  x  4  2  ?/  ®  4  2  y 

15  a2  _j_  j  o  (a  4  6)2  _  2  a2  4  2  62  —  a2  —  2  a&  —  52  _  a2  —  2  a6  4  b2 
2  2  2 


16.  5a  -  7  - 


25  a2  25  a2  -  49  -  25  a2  -  49 


5a  4  7  5  a  47  5a  4  7 

2  m3  —  n3  m3  —  n3  —  2  m3  4  7i3 


17.  m2  4  row  4n2- 

m—n  m—n  n—m 

xs_ys  x3  4  2/8  x3  4  2  t/3 

18.  X2  —  XT/  —  - -  4  T/2  =  -  — - 

x  4  2/  x  4  ^  x  +  y 


19.  5  - 


125-  2  x3 
25  4  5  x  4  x2 


—  x- 


125 -x3  -  125  4  2x3  _ 
25  4  5  x  4  x2 


xd 


25  4  5  x  4  x2 
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x  +  2  x- 3_(a+2)(2;c  +  3)—  3(x-  2)(2x+ 3)  +  (a- 3)(a- 2) 

'  x  —  2  °  +  2-x  +  3  (2  x  +  3)  (x  —  2) 

_2x2+  7x+6  —  Gx2  +  3x  +  18  +  x2  —  5  x  +  6 

(2  x  +  3)  (x  —  2) 

_  _  3X2  +  +  30 

“  (2  x  +  3)  (x  -  2)  ’ 

x4  -  18  0  _  x4  -  16  -  x4  +  18  2 

21.  x8  +  4  x - —  +  8  +  2  x2  = 


x  —  2 


46  / 

22.  6  +  2 - (26  —  1  — 

26-1  \ 


=  6  +  2- 


146 

26-1 


—  26  +  1  + 


x  —  2 

62  +  9  6\ 

6  +  5  / 

62  +  96 


x 


6+5 


„  r  146  62  +  96 

=  3  —  6 - - - -  + 


26  —  1  6+5 

(3  —  6)  (2 6  —  1)  (6  +  5)  -  14  6(6  +  5)  +  (62  +  96)  (2 6  -  1) 

(26-1)  (6  +  5) 

-  2  68  -  3 62  +  32 6  -  15  -  14 62  -  70 6  +  2 63  +  17 62  -  96 


-  476  -  15 


(2  6  —  1)  (6  +  5) 


4a  22 a  ^  _  22 a  —  36 


36 


(26-1)  (6+  5) 

**•  (3_sH2"w)  =  3_2m_UW  =  1'2«4' 

6  ac2  —  21  c  +  10  a 


36 

5 

3c2 


6ac2 


25.  (,  +  -**-)-(- 
\  x  —  2  y)  \x 


x2 


+  2  y\  —  x  + 


4  y2 


x2 


+  2 y  '  "  ]  x  —  2 y  x  +  2 y 

(x  -  2y)2(x  +  2y)  +  4?/(x  +  2y) -x2(x  -  2y) 

~  (x  +  2  y)  (x  2  y) 

x8  —  2x2?/  -  4 x?/2  +  8?/3  +  4 xy2  +  8 ?y8  —  x3  +  2 x2?/ 

“  (x  +  2y)(z  —  2y) 

16  y* 


2  y 


(x  +  2  y)  (x  -  2  y) 


k 


X>_2 

'•/rr 

6  ^ 
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9  4 

44=1. 

A  A 


on: 

oO 


2  5 

A  asr  ii 
Xxi 
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.  8  _y  ^ _ 4 

4- 

3  3 


7.  2J 


21 


.11  =  -* 


9  1  45 

4  'X  ~8  ~  224 

7 


X 

0.  —  ' — '/• - V —  —  1>« 

X 

5 

/»  94  -I  1  7  __  e 

6.  2r.-l„--p.-Jjr-  5- 


„  ,,  m__X  32_  128 

7 

9.XX.32  64 

X-  ^  X  15 
5 


O 

o 


11 


10.».^j_=**v«r.4=£. 

7  144  7  14^  14 

A 

2 

11 

1t  4  22  /on3  A  X  125  .1375 

llrr(2|)=3T7=¥ 

X 


12. 


a  A 

XXX  XX  _  a 
XA  ’  XxX~  62c8 * 

c8  X  52 


2  4z 

/K^2  XX  _  %y2z 
XX  XX~  9x3 

3  3a:3 


X  ^  X  2 

X®/  XX  xx_  2(U., 
14'  XF-'iSS"^" 

6 

u//  ^8"  six-  6  25 

Xc2X 

d 2 


/  5x\2  6_a^  5  c5  _  25^  >0^  25c3 

v2ac/  10  x3  3  a4  4AX  XX  Xa*  4a4x 

Xx 

4. 

oi  <2  9ay*/2x\3  X ^  yXX  XX  4a 

XX 


X" 


2r 


“•  fe)‘  ( 


a  3 

-c\3  15d_  ^ 


3  a 


2  d  /  ac  ^2fCe4"  84^  40  c2d2 

5c  d2 

4X  X 


10  m  /4n2\2  /5m8\2__10m  /XX  jXjX  _  40  m 

n 7  \15m/  \6m2?i/  jXX  XXX  81  n5 

n5  9  9 
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20. 


21. 


2  3  y 

(2x)2  (3 y)2 

~z7'^-WX^~ 


9 


(6  a)2  125  64  _  _  9 

(10  62) 3  *  2  (a3)2  _  JjOOCC^  2 j**'  4  a462 


X&2 

2 


a* 


22. 

24. 

25. 

26. 


/  8m2  \2  /15n3\3_  .  33X  _  135 ti5 

\10  mn2/  \  4m  /  4  m 

4  ?a 


2  7// 

2x2  +  6  io y4  _2,(xg-r3r  ><r 

5?/3  *  3x2  +  9  Jfy?  3 

c2  —  4  3x-Sy  jj*Hr?T(c  -  2)  3,(x— ffT"  _  3 c  ~  6 

*  c2  +  6c  +~8  ~~  xx — tr  U (c  +  4)  c  +  4 

x2  —  2  x  +  4  x2  —  x  —  6  — x£ — Srxr^f^T  . 
x2  -  9  x3  +  8~  (x  +  3 )4®—^T 


x  T  3 


27. 

28. 


x2_3x+9  x2  —  9  _rx2 — SttT'O  _  1 . 

2®  -  6  x3  +  27  “  2(ee-^3T  2 

x2  —  7x  +  10  2x3  +  10 x2  4-  50 x 


xc 


125 


x2  —  4 


29. 

30. 


31. 


=^x^7j(xM*^r^2^r  (x  +  2T 

2x 

X  T  2 

X4  _  16  X2  -  4  _JxM^^+-2T-(x^2)  BxH^TT^2T_  •, 

(X2_  4)2*4+^“ 

C2_9  a2  +  4  ax  +  4  x2  _  (c  +  3U^— §T 
a2  -  4x2  *  ac  +  2  cx -  3  a  —  6x  -  2  x)  ^^Sp^r^ixy 

c  +  3 

— - -  • 

a  —  2x 

2 a2  —  5 ac  —  3 c2  3c  +  9a  (a  —  3 cjjSUH^y  3 Jfi^-3-tfT 

c2  _  9  a2  10  a2  +  5  ac  -(<H-3izX(c  -  3  a)  5  aJ(2iH-ct' 
3(a-  3c) 

5  a  (c  —  3  a) 
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32. 


33. 


2x2  +  10x+50  a:2  —  3a;— 10  2  —  x 

3a;3  -12a;  4x3  -  500  2~  _  x 

„2-^i a 

-  1 

12  x 

( x 2  —  4)  (x  +  3)  x2  —  x  —  6  (x  —  2) 

2a;2  +  12  a; +  18  (x2— 4)2  x  +  3 

 (X  —  3)+M"2)' 


2  (x  +  3)  (x  +  3)  _Jx-p2J! 

x  —  3 


34. 


2  (x  +  3) 2 
4  e2  — 12  ex  +  9  x2 


(e3  —  x3)  • 


x  —  e 


2  e2  —  5  ex  +  3  x2 


(e2  +  ex  +  x2)  (3  x  —  2  e) 

-rn-.  ,  -T-p^r  *-e 

—  e  —  x.  2  a  +  1 

Ls==rT'  -a-+T"  2  a  +  1 


S5-  (4  +  5^l)(27TI-1) 

36-  /^2  A  /2^  +  4-?A  /s2  +  2xy  +  4y2\ 
\y2  /  [x3  —  8  y3)  \x2  +  4  xy  +  4  ?/2/ 


—  T  ^2-€fr-=rT 
a  —  1 

2x|/  +  4  2/2> 


a  —  1 


•  4  x?/  +  4  y2) 

2jx-+-2T7]T aj++-2^r+^?/2' 


V* 

37*  ( 3  x  -  5  - 


'•( 


y 


168 


-+x-+-2^J2_ 

4  \  /  56 


9x+  15/ 


3  +  x 


)  =  (3x-5- 


_  9x2  —  81  3x  +  5 
3  x  +  5  3  +  x 

_  9j(3Hr3}T(x  ~  3) 

~-3x-+'5r  _an^3^ 

—  9x  —  27. 


3x  +  5, 


3  — 


3  +  x 


3S.  (8*-4+'J^)(j^I)  ( 


4  +  X/ 

3  x2  +  8  x  +  5 


x  —  3  \ 

X  +  3x  +  5+3) 
o  x^  +  1 5  x  +  12 


4  +  x  (x+1)2 


=  3. 


3x  +  5 

_ 3^fA)^+-+T 

A^H)r‘  -+x+-"5' 
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89XX)(6*  +  X)(§)Xi. 

3j(TxM--^rrr  l  _ 1 _ 

2  X  -^rXr^fX  8  1 

3 

16  a: 


_5  \  /  5x4  +  5x3  \  /  7a;-  1\ 

x  +  /  \x2  —  11  x  +  28/  \  x2—  1/ 

4— 5x  +  x2  5xs(x  +  l)  x2  —  7x 
X2  (x  —  7)(x  —4)  x2  —  1 
x 

— -T)f  5^j(a>+TX  xj (a^ — t]T 

=  5x2. 


41.  (W^_2«Va  +  -^-M&) 

\  26  /  \  a  — 2b  J 


2  62 


a  —  2b  '  )  a3  —  8  63 

462  —  4  a6  -f-  a2  a2  +  2  a6  -f  4  6  2  2  62 


2  6  a —  2  6  a3  —  8  63  ^ 

^  -2tr 


1  2  .  5_2  X-? 

3  '  3  X*6  5* 

4  9  _  4  X_  f 

2*  5  1  “X  9  ~~  9  * 

2 

10  5_i5  2 

_  ’  . 3 

X 
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3.  — 

3  2  3 


1? _  /4\  -R.J-.--i 

'  15  A  6/~X  X_ 

X 


6.  —  -7- 

21 


3  _X  _X__5 

7_X*_X~  3 

3 


6  _X__1 

6  20  ~  10  “X*  X~  5* 

X  5 

^  a  c  _  a  X  _  a 
2  x  ’  x  2^  c  2  c 

2a  — 3c_2a  2^  _  4a 

'  y ^  26  ~Y’  -Sc~~Sc' 
xy  2 C 

x2  2x_^  X  _XV 

y  '  iV2  X  X  2 


10. 


2  in 


n 


X  X  ?/2 

lo  x2  15x3_  ioX  Xr_?y2 
*  ll?/2  ■'  21  ^  "x/ x  * 


—  m _ 3X  _ g 

3n  X  —  X 
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a,  v 

u  12  a62  ,  18  a?b  )&/  _  26c2 

6c  15c3  “  '  )&XX~  XT' 

X  a 

2  a  c2 

13  ^  a<2x  2  ax  _/4^X'  /T'^e3_2ac2 
61c  T7C3- 

3 

2 

&  ^4^  c 

3  a6\2  18  a36  _XXX  A60 2  6c 


14. 


100  c3  25>* a 

X  a 
c 

15  2  a2  —  XX  c 

6  6  c2  X  X  X  a 

X  "C  Xa. 

16  2tg  .  4{g  •  (3  A2)2  _  9 

5  a  15  12  a2  XX  XX  XX 

X  X  ^  X 

17  12 c3d  8c2  10 de  _X/X X //  }&/ _  1 

*  35 e4 '  ’  7  e2d  ‘  3  c2d3  ~  36^  *  ' XXX7  ec  * 

*  cV 

e  X 

X X  X  64 

18  a;3  .  12j.2  (14a64)2_  ^p/  1  .406fry  _  54 

(7a62)2  6a:2  )XjXX  XX  XX  x 

X  x 


18. 


19. 


21. 


X  a:5 

/  3  \2  256  ‘5a:3  _  9  XtiX  XX—  ®x5 

\bx2/  ^  (10 x2)2  (8 x4)2  ~ X>X *  JH&'  ’  §X  ~X * 

X 

.  XM  3 

2  a  (2  a)3  (7a4)2  HV  _X/  XX  X _  367 

36  ’  12  63  '  156s  \5/  /<X  '  X a%  'X  ~ &®1® 

,4a2  5 

3/ 

10-  4a  5 a —  2a2  X(5— 2-ap  A*/  3 


12  x2 


9x 


XX  aj(6 — 2tr)f  2  ax 

A  a: 

2 


22. 


(a  -  3)2  a2- 9  aja^Tf  _  a 

a2  —  4a +  3  a2— a  ^(a^==^j(a<-<rf_(a-=^3)'(a  +  3)  —  a  +  3 


TEACHERS’  EDITION 


101 


23.  x2 + x — 30  ^  x 2 — 25  &  ~  5)ir — y_  * — 5 

x2  +  5x  —  6  x2  —  6  x  +  5  ^Ty"  (x  +  6)j x  +  5  * 

94  a3  -1  a4  +  a3  +  a2  (a  +  2)_0h^T_  a  +  2 

a3  —  co  a2  +  3  a  +  2  a 


ali^r^F If 


a° 


25.  (2m2-4m+8)-f 
6 


m4  +  8m_  2j^?ilr=-2-Wr=f^4^ 


3^mT 


3m 


jfb'(m  +  2)j(mi=--^w^4J' 


m  +  2 


26. 


L  + 1  _  A)  (s  +  _ JL_\  + 

\  4  x/  \  4  x2  —  1/ 


2x  +  3 


4  x2  —  1/  2  z  +  1 

4x2  +  4x  — 3  12  x2  2x-f3 


4x 


4x2 


1  2x  +  1 
3  x 

AZxA 


JAXr^fT 


—  Sx. 

27.  (— ^ 
\2d2 


-Axr 


28 


J2^AX(Ax^Vf  JLxrAA' 

,  -d 

>Y  /-  (A2  /—  d3\8  /  d  Y  «3  / 

■)  '  U  j  ■{-*-)  :  v =17)  _^"^r -?—#— cd- 

/x2  _  /a;2  +  xy  +  y2\  1 

W  x  /  \  2  xa  — ,2  xy  / 


2  x2  — ,2  xy  /  2(x  —  y)2 

_ £C3  —  t/3  2  x2  —  2  xy  1 

xy 


29. 


30. 


x2  +  xy  +  y2  2{x  —  y)2 

A y 

AzE^±lt.(3x+5v  +  J2A\^ _ a* 

9 x2  —  6 xy  +  y2  \  x  —  2y)  3x2  +  8xy— .3y2 

— %VT  xj^xr^yf 

JA^^S^ZJxr==ryY  jx^%rg~  Ax^rAyj/p^Ayj 

4  m 


10  y2  \  x2  —  9  y2 
x 


=  x> 


(2  m)2 

m6  +  64 


L>-4+BAA 

V  m2  /  2  m  4  — 


mz 


ApA 


(w2  -f  4)^m^=-4Wa-^T0)r'  ^ 

2  (4  —  in2) 


— m4 — -4rm>3'+  ltT2mC  (2  -f  m)  (2  —  m) 


AA 


4  +m3 


31. 


3x  —  2 


9x2  —  4 


_?.(3a!  +  4  +  -i'U 

£  +  1  \  Sx/  9  x2  +  9  x  g 

_rJIx-«=r2''  (3  x  +  2)  (3^5-^2)"  Ap/SpAAf 


=  9x  +  6. 


A/ 


JA^fA)4A‘xr-^j 


CR 
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32.  (2x  +  l  +  ~)+^ — — ^4  a;  —  2  H - - — ^ 

\  2x /  2x2  +  2x  \  x  +  1/ 


W 


-4^-+  2  x  +  T 


(2 x  - 


33. 


(2  a: -l)2 
27  a3  +  8 b3  /3 a  2b 


ax 


(!5+pur(3a-«+«V£25 

\26  3a/  L\  3a)  x 


a 


3/(/ 


_  (3  a  +  2  b^^ELa2 — jy" 

462  4&a2 — G-aM^AI^/b 

_  3  a  (3  a  +  2b) 

4b3 


11 

3  +  f  y_U 

nri “Z'x  T  s- 

3 

f_2  _jry_ 

2,w=t  -■ 2-  4- 


Page  173 
17 

9-  _^22T  /  17 

3-  2  ^25  Usr  5 


I  +  4 


^=(!_16U11=^.^=_5. 

4  U  /  2  X  JrT  2 


5. 


33-(£){ 


32  +  3.|  +  (|)2 


=  /27-IU(9  +  3  +  i\=-^'.^=6 

V  8/  \  2  4/  x  -43^  2 


(£1±i_2  =  /9  3_2\  /3__v  = 

|-1  \25  ~  5  /  \5  / 

1  (P  + CD W  +  <t)* = (fr“  +  (*  + 1  +  !) 

-5  / 

'  -jmsr . 3r  -  5 


i  \  X  5 

F 

2 

13 

~^T  X  _  13 

^2br  _X~  5  ' 


V^r-X^er  6 

3.2 


8. 


©3-a)3 


©2 + i  •  i  +  (3l)2 


1  _ 

o 


j=v-a=¥- 
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10. 


c  — 


c  —  1 


X- 


=c  (c+ 1).  12. 


x  -\ -  x 

_ y  y 


2(2+ C).  13. 


i+x- 

y 

-- 5 

5 _ y 

-r 


g2  _  (J2 

14.  £fIZ  =  c  _  d». 

1_  _1  -J&~3T&r 


d2 


cr 


15. 


62 

a 


a  —  b 


X 


a  —  b 


,  b2 

a  +  6  +  — 
a 


X  _JaA+-«6^F52r  b 


x 


x 


y  x 

16.  -  -  - 

z  y  yz 


•xz 

V 


X  xz 1 


yz  yz 


x  —  xz 2 
~ 2/2 


17. 


ic  _  6y 

y~  x  x2  +  5  xy  +  6  y2 


xy 


3+  2x_9j/ 

y  x 


xy 


_  (x  +  2  2/)j(au+^r 


2x2  +  3xy  —  9?/2 

// 


^  +  2  y 
2x  —  3y 


JX^VTi2  x  — 3  y) 


18. 


19. 


-- a 2 
a 

,  2  a 

a  2 

1-2 

x 


2  —  a 


2  ^ 


_==  4  —  2  a. 


X 


+  y1 

x 

(x  +  3  y) 2 


6x?/ 


—  2  ?/ 
-  2 


X  *  —  ?/ 

x  —  2/ 


(-  -  -)2 

W  x/ 


x. 


6  —  5. 


20. 
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/3  a  —  6\2 
\  2  a3  /  0  _  1 


21. 


22. 


(6  —  3  a)2  Xxf  -(6  -^Scip 

4  a2  ~  a4 

x  —  2y  x  +  2y 

2  y  x j&^r4ryr 


a* 


=-i. 


23. 


x  -  2  y  x  +  2 y 

x-  2  y  ~  1 

1 _ 6_ 

a  a+6  a  +  6  —  ab  4/6  _  b (a  +  6  —  ab) 

(a  +  6)2 


i  +  i 

a  6 


xf(a  +  6)  a  +  6 


24. 


I_i+i 

x2  xy  y1  0,2 


l+i 

x3  ?/3 


^j/8  _  X?/ 

/pj^’  x  +  y 

x  +  y 


25. 


,  '  _i_  a.  JL  +  _1_  a  +  2  6 

5  62  2  a6  5  a2  X/f/  _  a  +  2  6 

1  l  —  +0>y  _2'0^+if  5  ab 

2a+6  5a6 


x 


2x 


26. 


x  —  1  x> —  2 


— yfi 


2x 


3  x  (x  —  l)Jx-^2T 


j(x^xr(x  -  3)  _  x-  3 
— x—  1 


27. 


x  —  2  x  —  3 
2(6  +  d)-  3 (2 a  —  c) 

2  a6  -  be  +  2  ad  -  cd  _2A-+-2^ - &tr+-3c" 


28. 


2  a  —  c  6  +  d 

^5  x  +  4  ?/\2  5  y 

x  J^r^-^ryf' 


/5  x  +  4  yy 


//  _  i 


(5x  +-  4  ?/)5 


4  x 


20?/ 


J&Xr^ty)2-  4x 
4x 


2  + 


12  -  6a 


29. 


2  a  + 


2  a2  -  a  —  6  _  ^-2-eHHT'  _  1 _ 

_  7  ~42^+^X'(a  —  2)  jt/Jp-*- 2f  a  -  2 


21 


2  a  +  3 
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1. 


x  x 
2  +  3 


10. 


Multiplying  both  members  by  6, 
the  L.C.M.  of  the  denominators, 


and  canceling, 


Whence 


2. 


Sx  +  2x  =  60. 
x  =  12. 


X  +  X  =  3. 
4  8 


Multiplying  both  members  by  8, 
the  L.C.M.  of  the  denominators, 
and  canceling, 


Whence 


3. 


2x  +  x  =  24. 
x  =  8. 


x  X  —  5 
3  ”  8  “ 


Multiplying  both  members  by  24, 
the  L.C.M.  of  the  denominators, 
and  canceling, 

8x  —  3x  =  120. 
Whence  x  =  24. 


4. 


x  +  l  =  6. 

5 


Multiplying  both  members  by  5, 
the  L.C.M.  of  the  denominators, 
and  canceling, 


Whence 

5. 


5x  +  x  =  30. 
x  =  5. 

xx  x 

-  4 - =  14. 

5  3  15 


L.C.M.  =  15. 

3  x  +  5x  —  x  =  210. 

Whence  x  =  30. 

x  +  5  2x  +  4 

b.  — - - - - l. 

4  9 
L.C.M.  =  36. 

9(x  +  5)-  4(2x  +  4)  =  36. 
Whence  x  =  7. 


x  —  2  3  x  +  2 

7. - - =  o. 

2  2 

L.C.M.  =  2. 

x  —  2  +  3x  +  2  =  12. 

Whence  x  =  3. 


8. 


x  +  3  4x 

+ 


=  5. 


4  5 

L.C.M. =  20. 

5  (x  +  3)  +  4  (4  x  —  5)  =  100. 
Whence  x  =  5. 

9  x+ 1  x—  2  _x  +  3  _2 
2  +  3  4  _ 

L.C.M. =  12. 
6(x  +  l)+4(x-2)-3(x  +  3)  =24. 
Whence  x  =  5. 

10.  §  x  +  %x  =  ||. 

L.C.M. =  24. 

16  x  +  30  x  =  23. 


Whence 

11. 

Whence 

12. 

Whence 

13. 


£  =  i- 

§x  +  §x  =  26. 

L.C.M. =  15. 
20  x  +  6x  =  390. 
x  =  15. 

3  4r  /¥•  -  1  7 

|  o  "  Q  • 

^  L.C.M.=  18. 
27x  +  24  x  =  34. 


x 


—  2 


Whence 

14. 


-  +  -  =  3. 
x  x 

L.C.M.  =  x. 

1  +  2  =  3x. 
x  =  1. 

!-?  =  «. 

X  X 

L.C.M.  =  x. 

3  —  2  =  6x. 


Whence 


x  = 


_  i 
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15. 


Whence 


x  x 


L.C.M.=  x. 

5  +  4  =  9x. 
x  =  1. 


21. 


5x  +  12 
6 


i(2*  +  7)  +  i=0. 
L.C.M.  =  66. 


11  (5  x  + 12)  —  24  (2  x  +  7)  +  22  =  0. 
Whence  x  =  2. 


16. 


Whence 


2  16  _  19 

x  +  15  “  3x’ 
L.C.M.  =  15x. 
30  +  16  x  =  95. 


17. 


2x+  3 
5~ 


g(x  — 3)  =  2. 

L.C.M.  =  15. 


3  (2  x  +  3)  —  5  (x  —  3)  =  30. 
Whence  x  =  6. 


18. 


5  —  x 
2 


+ 


2x  +  3  . 

- =  4. 

3 

L.C.M.  =  6. 


3  (5  —  x)  +  2  (2  x  +  3)  =  24. 
Whence  x  =  3. 


ig  2x+i3_6J-x  =  i 
3  4 

L.C.M.  =12. 

4  (2  x  +  13)  —  3  (6  —  x)  =  12. 
Whence  x  =  —  2. 


x\  3  x  —  22 
2/  6 


Removing  parenthesis, 

x  —  7  x  _  3  x  —  22 

~G~+  _4~  6 

L.C.M.  =  12. 


2(x-  7)  +  12  -  3  x  =  2  (3  x  —  22). 
Whence  x  =  6. 


23.  -  +  x  =  a  +  1. 

a 

L.C.M.  =  a. 
x  +  ax  =  (a  + 1)  a. 
(a  +  l)x  =(a  +  l)a. 
x  =  a. 


24. 


Whence 


*-*-  =  6. 

a  3a 

L.C.M.  =  3a. 

3x  —  x  =  18  a. 

x  =  9  a. 


™  3,  _  5x  —  7  3 

4V  '  4  2 

L.C.M.  =  4. 
3(x  —  1)  +  (5x  —  7)  =  6. 
Whence  x  =  2. 


x  2x  3 

35.  —  —  — • 

a  5a  5o 

L.C.M.  =  5ab. 

5bx  —  2  6x  =  3  a. 

Whence  x  =  — • 

b 
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26. 


Removing  parenthesis, 
Combining, 


Transposing, 

Factoring, 

Whence 


6~~C  =  §(c-3*)  + 

6_?  =  *_8  +  ”£. 

c  3  3 

6  —  -  =  6c-  x. 
c 

L.C.M.  =  c. 


17c 

“IP 


6  c  —  x  =  6  c2  —  cx. 
cx  —  x  =  6c2  —  Qc. 
x(c  —  1)  =  6  c  (c  —  1). 


x  =  6c. 


27. 


Removing  parenthesis, 


10  n  —  3  n2  —  5  x  =  15  ri2  —  9  nx. 
Transposing  and  grouping,  (9  n  —  5)  x  =  18  n2  —  10  n. 
Dividing  by  9 n  —  5,  x  =  2n. 


28. 


2x  +  2a  + 


3  x  +  4  _  2  (2  a2  —  1) 

a  a 


L.C.M.  —  a. 

2ax  +  2a2+3x+4=:4a2— 2  —  a. 

(2  a  +  3)  x  =  2  a2  —  a  —  6. 
x  =  a  —  2. 


29. 


Regrouping, 


x  +  a  x  +  b 

- =  a2  (b  —  a). 

a  b 

L.C.M.  =  ab. 

b(x  +  a)  —  a  (x  +  6)  =  a36  (6  —  a) . 

(b  —  a)  x  —  asb  (b  —  a) . 
&  =  a36. 


30. 


2  a  —  3  x  5  a  —  2  x  41 

-  "t*  - -  {  — ■  O# 

6  a  5  a  30 

L.C.M.  =  30  a. 


5(2  a  —  3x)  +  6(5  a  —  2x)  +  41a  =  0. 

x  =  3  a. 


Whence 
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31. 


6  x  1/2  a 


12x)  + 


,  .  6x  a 

Removing  parenthesis,  - - -  +  0  x  + 

ci  o 


Grouping, 

Dividing, 

32. 


19a 

IT 

19  a 

IT 

L.C.M. 

18  x  —  a2  +  18  ax  +  19  a2 
18(1  +  a)  x 
x 


6. 

=  — 6. 

:  3  a. 

:  — 18a. 

:  —  18  (a  +  a2). 
=  —  a. 


Removing  parentheses, 
Transposing  and  combining, 
Whence 

33. 

Removing  parentheses, 
Transposing  and  combining, 


34. 


(x  +  5)  (x  —  6)  =  x  (x  —  f ) . 
x2  —  x  —  30  =  x2  —  §  x. 

§  x  =  30. 
x  =  20. 

x(x-  1). 

:  X2  —  l  X. 
126. 

:(-  126)  (5). 
5. 


(x  +  7)  (x  +  18) 
x2  +  25  x  +  126 
JL2  6-X 

126  x 

X 


(4x  +  3)(6  +  x)  =  4x(x—  £)  +  45|. 


Removing  parentheses, 

4x2  +  27x+  18  =  4x! 

Transposing  and  combining, 

83  x  83 

I  CO 

II 

CO 

Whence 

t-H 

II 

1.  Let 
Then 
Whence 

2.  Let 
Then 
Whence 

3.  Let 
Then 

and 

Whence 


Page  179 

n  =  the  number. 

-  +  —  =  15. 

3  12 

n  ==  36. 


n  =  the  number. 

?-n  =  io. 

4  9 

n=  72. 


n  =  the  greater  number. 
38  —  n  =  the  less  number, 
n  _  38  —  n 
To  “  9 

n  =  20 ;  38  —  n  =  18. 
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4.  Let 

Then 

and 

Whence 

x  =  the  length  of  the  rectangle  in  meters. 
§  x  =  the  width  in  meters, 

2x  +  |x  =  200. 

x  =  60  ;  §  x  =  40. 

5.  Let 

x  —  the  number. 

Then 

4  +  x  x 

7  _  5* 

Whence 

o' 

T— 1 

II 

6.  Let 

x  =  the  first  integer. 

Then 

x  x+l+x+2 

2~  5 

Whence 

x  =  6. 

7.  Let 

x  =  the  first  integer. 

Then 

x  x+2+x+4 

12  ~  26 

Whence 

co 

CO 

II 

8.  Let 

x  =  the  number. 

Then 

5  +  x  _  5 

7  +  x  6 

Whence 

x  =  5. 

9.  Let 

Then 

x  =  the  less  part. 

24  —  x  =  the  greater  part, 

and 

(24  -  x)  -  x  _  d 

4 

Whence 

II 

to 

1 

II 

to 

0 

• 

* 

10.  Let 

Then 

Whence 

x  =  the  number. 

1  (3  x  —  4)  =  1  (5  x  —  4) . 
x  =  12. 

11.  Let 

Then 

x  =  the  greater  part. 

108  —  x  =  the  less  part, 

and 

108  -  x  _  2 
x  ~  7’ 

Whence 

x  =  84  ;  108  —  x  =  24. 

12.  Let 

Then 

x  =  the  greater  number. 

24  —  x  =  the  less  number, 

and 

x  —  (24  —  x)  x 

24  “  60  * 

Whence 

CR 

x  =  15  ;  24  —  x  =  9. 
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13.  Let 
Then 
and 

Whence 


b  =  B’s  age  in  years. 
|  b  =  A’s  age  in  years, 
§  6  +  10  =  2  (6  +  10). 

b  =  20 ;  |  =  50. 


14.  Let 
Then 

and 

Whence 

15.  Let 
Then 

and 

Whence 


x  =  the  husband’s  age  in  years  at  marriage. 
\x  —  the  wife’s  age  in  years  at  marriage, 
fx  +  20=  |  (*  +  20). 

x  —  25  ;  f  x  =  20. 

b  —  B’s  age  in  years  now. 
b  +  12  =  A’s  age  in  years  now, 

6-8=  1(5  +  12-8). 
b  =  28;  b  +  12  =  40. 


16.  Let  the  number  of  moons  each  planet  has  be  represented  by  the 
initial  of  the  planet. 

Then  U  +  J  +  S  +  M  +  N  =  26. 

By  the  conditions  of  the  problem  this  may  be  written 

U+ {U+ b)  +  (2U+2)+ (U-2)+  i(Z7-2)  =  26. 

Whence  ZJ=  4. 

J=  17+  5  =  9. 

S=  2  U+  2  =  10. 

M=  U—  2  =  2. 

N=  \{U-  2)  =  1. 


17.  -The  altitude  of  the  trapezoid  is  8,  and  one  base  is  12. 
Let  x  =  the  other  base. 


Then 

Whence 


8(12  +  x)  _  24  M2 
2  2 
x  =  24. 


18.  Let 

Then 

and 

Therefore 


x 


1925 


x  =  distance  to  target  in  feet. 
—  time  of  flight  in  seconds, 


x 


+ 


1925  1100 


X  =  time  for  return  of  sound  in  seconds. 
=  3. 


1100 

x 


x  =  2100  ; 


x  2100  12 


1925  1925  11 


Whence 
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19.  Let 
Then 
and 

Therefore 

Whence 


x 

7920 

x 

7  9  2  Q. 
1  1  0  0 

7920  7920 

~x~ +  noo 


x  = 


velocity  in  feet  per  second. 

time  of  flight  in  seconds, 

time  for  return  of  sound  in  seconds. 
47 

V 

3600  number  of  feet  per  second. 


2. 


x  —  3 


Page  182 


=  4. 


3  -f  x 

Multiplying  both  members  by 
3  +  x,  the  L.C.M.  of  the  denomi¬ 
nators,  and  canceling, 

x  —  3  =  4(3  +  x). 
Whence  x  =—  5. 


3. 


x  —  5 


1 

2 


x  —  2 

Multiplying  both  members  by 
2(x  —  2),  the  L.C.M.  of  the  denomi¬ 
nators,  and  canceling, 

2  (x  —  5)  =  x  —  2. 
Whence  x  =  8. 

3x  +  4 


4. 


=  -  2. 


2x  —  2 
L.C.M.  =  2x-  2. 

3  x  +  4  =  —  2  (2  x  —  2) . 
Whence  x  =  0. 

4  -I 
x 


6  —  5x 
L.C.M.  =  x  (6  —  5x). 
4x  =  6  —  5x. 


Whence 

7. 


x  =  §• 


x  —  3 


2x 


x  x  —  2 
L.C.M.  =  x(x-  2). 
(x  -  3)  (x  -  2)  =  2  x2. 
Whence 

(x  —  1)  (x  +  6)  =  0. 

x  =  1,  —  6. 


8. 


x  —  1 


x  +  3 

L.C.M. 
x  —  1 

Whence 

(*  +  l)2 

x 


=  X. 


x  T  3. 
x  (x  +  3) . 


=  0. 


9. 


x 


1,-1. 

2x 


5  —  x 
L.C.M. 
x  (4  x  —  5) 
Whence 
3  x  (2  x  —  5) 
x 

10.  2 


4x  —  5 

(5  — x)  (4x  — 5). 
2x(5  —  x). 

0. 

0  £ 

2  * 


X  +  1 

L.C.M. 
2  (4  +  x) 
Whence  x 

11.  1 


4  +  x 

(x  +  1)(4  +  x). 
4(x  +  1). 

2. 


2  —  x 
L.C.M. 

3  —  x 
Whence  x 

5 


x 


(2  -  x)  (3 
3  (2  —  x). 


X)c 


3 

2' 


12. 


x 


4  —  5x 
L.C.M. 
x  —  5 


Whence 

5(3x  — l)(2x  — 1): 

X  : 


=  —  6x. 

4  —  5x. 

—  6x(4—  6x). 

:  0. 

1  i 
2»  U’ 
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13. 

Whence 

14. 

Whence 

15. 

Whence 

16. 

Whence 

17. 

Whence 

18. 


x  +  7  i  3x 
3  —  x  +  T 
L.C.M. 
2  (x  +  7)  +  3  x  (3  —  x) 
(x  —  7)  (x  +  2) 

X 


2 

x  —  6 
L.C.M. 
2  (x  +  6) 
(x  —  3)  (x  —  10) 
x 


x  +  3 
x  —  4 
L.C.M. 
(x  +  3)  (x  —  5) 
x 


4x  —  1 
x  +  2 
L.C.M. 
(4x  —  1)  (x  +  4) 
(x  —  1)  (x  +  3) 
x 

4  3x  -f-  2 
2  x  —  3  3 

L.C.M. 

12  +(3x  +  2)  (2  x  —  3) 

x 


x  -f  6 
3  —  x 
L.C.M. 
(x  +  6)  (7  x  -  5) 
9  (x  —  1)  (x  +  5) 
x 


x. 

2(3 -x). 

2x(3  —  x). 

0. 

7,  -2. 

x  —  12  x 
x  +  6  x  +  6 

(x  —  6)  (x  -f  6). 

(x  —  12)  (x  —  6)  +  x  (x  —  6). 
0. 

3,  10. 

x  +  9 
x  —  5 

(x  —  4)  (x  —  5). 

(x  +  9)  (x  —  4). 

3. 

7  -  2x 
x  +  4 

(x  +  4)  (x  +  2). 

(7  —  2x)  (x  +  2). 

0. 

1,  -  3. 


x. 

3(2x  -  3). 
3x(2x  —  3). 

_  3 
2* 

5  +  2x 
7  x  —  5 ' 

(3  —  x)  (7x  —  5). 
(5  +  2x)  (3  —  x)„ 
0. 

1,  -  5. 


Whence 
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19. 

Whence 

20. 


3x 

8  x 


4 

L.C.M. 
3  x  (x  —  4)  —  32 
x 

1  1 


3x  —  4 
8 

8  (x  —  4). 
(3  x  —  4)  (x 

12. 


4). 


4x  +  1  5x  —  2  3x  +  4 

L.C.M.  = 

2(5x  —  2)  (3x  +  4)-(4x  + l)(3x  +  4) - 


=  0. 


:  (4x  +  1)  (5x  —  2)  (3x  +  4). 
(4x  +  l)(5x-2)  =  0. 


47 


4x 


Whence 

21. 

Whence 

22. 

Canceling, 

Whence 

23. 

Rewriting  the  last  fraction, 


2  (x  -  3)2 
x 


=  0. 
=  3, 


220  4  (x  +  3) 
L.C.M. 
(47)  (x  +  3)  -  (7)  (55) 

x 


6 


x  -h  3  2  (x  -{-  3) 

4x  3 


x  3  x  -f-  3 
L.C.M.  : 
12  X-  9  : 
(x  —  2)  (x  —  10) 
x 

4  —  x  7 

x  —  5  5 

4  —  x  7 

x  —  5  +  5 
L.C.M. 
5  (4  —  x)  +  7  (x  —  5) 


5(x  +  3) 
220  (x  +  3). 
(3) (44). 

8. 

x2  +  11 
3  (x  +  3)  * 
x2  +  11 
3  (x  +  3) ' 

3  (x  +  3). 
x2  +  ll. 

0. 

2,  10. 


Whence 

24. 

Rewriting  the  last  fraction, 


x  = 


5  —  x 
-  3 
x  —  5 
5  (x  —  5). 
-  15. 

0. 


x 


x  —  3 
x 


x  —  3 


+  3 

+  3 


L.C.M. 
X  4"  3  (x  —  3) 
x 


3  —  x 
-1 
x  —  3 
x  —  3. 
-1. 

2. 


Whence 
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25. 


Rewriting, 


Whence 


3x  x  —  3 

- = - x. 

x  —  2  2  —  x 

3x  3  —  x 

- = - x. 

x—2  x—2 

L.C.M.  —  x  —  2. 

3x  =  3  —  x  —  x  (x  —  2). 
(x  -  1)  (x  +  3)  =  0. 

x  =  1,  —  3. 


26.  From  Hint,  3  x  (x  +  3)  —  16  =  x  (x  —  3)  —  2  x. 

Whence  x  =  1,  —  8. 


27. 

Rewriting, 


Whence 


1  2  _  6x 

3  —  x  x  +  3  x2  —  9 

1,2  6x 

- T - 1 - —  0. 

3  —  x  3  +  x  9  —  x2 

L.C.M.  =  9  —  x2. 

(3  +  x)+  2(3  — x)  +  6x  =  0. 


28. 


Whence 


2x  3  24 

+  - r  + 


X+l  X—  1  1  —  X2 

2x  3  24 

+ 


=  0. 


x  T  1  x— 1  x2— 1 

2  x  (x  —  1)  +  3  (x  +  1)  —  24 

X 


=  0. 

=  0. 
=  3, 


7 

2* 


29. 


Whence 


3  _  5x  —  12  4 

x  —  4  x2  —  16  16  —  x2 


3  _  5x  —  12  +  4  _  5x  —  8 

x  —  4  x2  —  16  x2  —  16 
3(x  +  4)  =  5x  —  8. 
x  =  10. 


x  +  2  _  10-  2x2  7 

x—2  4  —  x2  x2— 4 

x  +  2  _  —  10+2x2— 7_2x2— 17 
x—2  x2  —  4  x2  —  4 

(x+  2)2  =  2x2-  17. 
x  =  7,  —  3. 


Whence 
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31. 


Whence 


32. 


1  +  x  x  —  2 
+ 


x  —  1 


3  —  x 

1  +  x 


+ 


2  —  x  x 2 

x  —  2 


~  5x  +  6 
x  —  1 


3— x  2— x  6  —  5  x  +  x2 
(1  +  x)  (2  -  x)  +  (x  -  2)  (3  -  x)  =  x  -  1. 


x  =  1,  2. 


x  —  4  2  x  —  15 

4" 


2  x  —  5  '  2  x  +  4 
(x  —  4)  (2  x  +  4)  +  (2  x  —  15)  (2  x  —  5) 
Whence  2(x+15)(x-3) 


8  x2  —  20  x  —  31 
4  x2  —  2  x  —  20 
8  x2  —  20  x  —  31. 
0. 

x  =  3,  —  15. 


Page  184 


1.  .4x  =  6. 
Multiplying  by  10, 

4x  =  60. 
x  — 15. 

2.  ,3x  +  -5  =  .8. 
Multiplying  by  10, 

3x  +  5  =  8. 
x  =  1. 

3.  .3x  +  4  =  .25. 
Multiplying  by  100, 

30  x  +  400  =  25. 

x  —  —  12.5. 

4.  .75  —  .lx  —  .26. 

75  -  70x  =  26. 

x  =  .7. 

5.  .92  +  .3x  =  5.12. 

92  +  30  x  =  512. 

x  =  14. 

3.75  =  2.15-  .5x. 
375  =  215-  50  x. 
x  —  —  3.2. 


7.  .06x-  4.5  =  1.68. 

6  x  -  450  =  168. 
x  =  103. 

8.  .03  x  +  .16  =  .58. 

3x  +  16  =  58. 
x  =  14. 

9.  .04x  =  .1  x  +  2.4. 

4x  =  10  x  +  240. 
x  =  —  40. 

10.  .8x  —  2.7  =  .55x. 

80  x  —  270  =  55x. 

x  =  10.8. 

11.  .15x  —  .4x  =  8x  —  49.5. 

15  x  —  40  x  =  800  x  —  4950. 

4950  =  825  x. 
x  =  6. 

12.  1.7x  +  3.14  =  —  9.66  —  1.5x. 
170  x  +  314  =  —  966  —  150  x. 

320  x  =  —  1280. 

x  =  —  4. 


6. 
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13.  3x  +  7—1.25®  =  8.845  +  .52  x. 
3000  x  +  7000-  1250  x  =  8845  +  520  x. 

1230  x  =  1845. 
x  =  1.6. 

14.  1.7x  +  .17- .03x  =  4.73  +  l.lx. 

170x  +  17-  3x  =  473  +  llOx. 
x  =  8. 

15.  .12  (2  x  +  .5)  —  .2  (1.5  x  —  2)  =  .4. 

.24  x  +  .06  —  .3  x  +  .4  =  .4. 

24x  +  6  —  30  x  +  40  =  40. 

x  =  1. 

16.  6(3x—  1.1)-  8.4(.7x—  3)  =  6x  +  .24. 

18x  —  6.6  —  5.88x  -f  25.2  =  6x  -f  .24. 

1800  x-  660-  588  x  +  2520  =  600  x  +  24. 

612  x  =  -  1836. 


X 

=  -  3 

.lx 

.19 

.lx 

17. 

-  — 

— 

4 

3 

6 

70  x 

19 

lOx 

Clearing  of  decimals, 

4 

¥ 

6 

35  x 

19 

5x 

Canceling, 

2 

’  3~ 

Whence 

105  x- 

-  38 

=  10x. 

X 

2 

=  5  = 

.3x  —  6.2 

6.75- 

.4x 

3.5 

18‘  4 

5 

2  ' 

30 x  —  620  675—  40 x_  350 

4  “  5  “  ~2~' 

15  x-  310 

- - -  135  +  8x  =  175. 

A  • 

15  x-  310-  2(135-  8x)  =  350. 

Whence  x  =  30. 

Note.  Examples  17  and  18  make  it  plain  that  an  equation  should 
usually  be  cleared  of  decimals  before  it  is  cleared  of  fractions,  since 
advantageous  cancellations  are  likely  to  result. 
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19. 


.14x  +  3.2  x  —  .75  _  2.4x  —  1.5 
6  5  '  i0~ 

14 x  +  320  lOOx-  75  _  240x-  150 
6 

7  x  +  160 


5  10 

—  (20  x  —  15)  =  24  x  —  15. 


Whence 


7 x  +  160-  3(20®-  16)  =  3(24® -15). 

x  =  2. 


_  ^  .  600 x—  269  ,  150x  _ 

20.  From  Hint,  - — - b  - .  -  =  3.9. 

’  40  24 

600  x  —  269  25x_ 

40  4 

600  x  -  269  +  250  x  =  156. 


x 


_  i 


1.8x  —  2  5.7  —.lx 


21*  1.7  1.8 

Multiplying  the  numerator  and  denominator  of  each  fraction  by  10, 

18  x  —  20  _  57  —  7x 
17  ”  18 

18(18x  -  20)  =  17(57-  7 x). 
x  =  3. 


22. 


3.2x  4.5x  , 

- 4 - =  1.52  4-  6x. 

.5  12.5 

32 x  45 x 


+ 


125 


=  1.52  4-  6x. 


—  +  —  =  1.62  4-  6x. 

5  25 

640 x  4-  36  x  =  152  4-  600x(cf.  Ex.  18,  Note), 
x  =  2. 


23. 


.3(3— .4 x)  .5(.2x  —  6)  _  R 
J6  ~ 

.9  —  .12x  .1  x  —  3  K 

=  5. 


.16  .8 

Multiplying  the  numerator  and  denominator  of  the  first  fraction  by 
100,  of  the  second  by  10, 

90  -  12  x  x  -  30  , 

- =  5. 

16  8 

90  -  12  x  -  2  (x  -  30)  =  80. 

x  =  5. 

CR 
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24. 


Whence 


1.  Let 
Then 
and 


2.  Here 


3.  If 

then 


4.  If 

then 


6.  Let 

Then 

and 

Therefore 


.3(5- 

X) 

 1.5 

—  lOx 

6.25 

14 

30(5- 

X) 

15  - 

-  100  x 

625 

140 

6(5- 

X) 

3- 

•  20  x 

+ 

T  .  56  x. 


125  28 

168(5  -  x)  =  125(3  -  20 x)  +  3500  (.56s). 
465  =  —  372  x,  and  x  =  —  1.25. 
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P  —  the  principal. 

.06  P  =  the  interest  for  one  year, 
P  +  .06  P  =  371. 

106  P  =  37,100. 

P  =  350. 

P+  3(.04P)  =  476. 

112  P  =  47,600. 

P  =  425. 

x  =  the  number  of  years, 

(x)  (325)  (.06)  =  39. 

19.50  x  =  39. 
x  =  2. 

x  =  the  number  of  years, 

(x)  (480)  (.065)  =  156. 

31.2  x  =  156. 
x  =  5. 

x  =  the  rate  of  interest. 

$725  x  =  the  interest  for  one  year, 
$2900  x  =  the  interest  for  four  years. 
2900  x  =  145. 

x  =  or  5%. 

(250)  (6)  (x)  =  317.50  -  250  =  67.50. 

1500  x  =  67.50. 

x  =  .045  =  4£%. 


7.  As  in  Ex.  6, 
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8.  As  in  Ex.  6,  if  x  =  the  number  of  years, 

(300)  (x)  (.05)  =  600  -  300  =  300. 

15x  =  300. 


x  =  20. 


9.  As  in  Ex. 


6,  if  x  =  the  number  of  years, 

(500)  (x)  (.06)  =  1500  -  500  =  1000. 

30  x  =  1000. 
x  =  33^. 


11.  Let  x  =  the  number  of  dollars  at  5%. 

Then  1500  —  x  =  the  number  of  dollars  at  4%, 

and  .05  x  +  .04  (1500  —  x)  =  69. 

Whence  x  =  900 ;  1500  —  x  —  600. 


12.  Let  x  =  the  number  of  dollars  at  5%. 

Then  x  +  100  =  the  number  of  dollars  at  6%, 

and  .05  x  +  .06  (x  +  100)  =  50. 

Whence  x  =  400  ;  x  +  100  =  500. 


13.  Let 
Then 
and 

Whence 


x  =  the  number  of  dollars  at  4%. 
3600  —  x  =  the  number  of  dollars  at  5%, 
.04  x  =  .05  (3600  —  x). 

x  =  2000 ;  3600  -  x  =  1600. 


14.  Let 
Then 
and 

Whence 


x  =  the  number  of  dollars  at  5%. 
240  —  x  =  the  number  of  dollars  at  6%, 
.05  x  +  10  =  .06(240  -  x). 

x  =  40 ;  240  —  x  =  200. 


15.  Let 
Then 
and 

Whence 


x  =  the  number  of  dollars  at  6%. 
4300  —  x  —  the  number  of  dollars  at  5%, 
.06  x  +  1.60  =  .05(4300  -  x). 

x  =  1940 ;  4300  -  x  =  2360. 


16.  Let 
Then 
and 

Whence 


x  =  the  number  of  dollars  at  5%. 
5360  —  x  =  the  number  of  dollars  at  6%, 
.05  x  -  63.40  =  .06(5360  -  x). 

x  =  3500 ;  5360  —  x  —  1860. 


17.  Let  x 

Then  4560  —  x 

and  .04  x  +  .06  (4560  —  x) 
Whence  x 


the  number  of  dollars  at  4%. 
the  number  of  dollars  at  6%, 
202.40. 

3560 ;  4560  -  x  =  1000. 
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1.  2  ax  —  2  a2  =  6  a2  —  2  ax. 

4  ax  =  8  a2. 
x  —  2a. 

2 .  5  c2  —  4cx  =  c(5x  —  4  c). 
5  c2  —  4  cx  =  5  cx  —  4  c2. 

9  c2  =  9  cx. 

C  —  X. 

3.  3  a2x  —  4  62  =  62  —  2  a2x. 

5  a2x  =  5  62. 

62 


4.  2(x  +  3)  —  4a  =  6. 

2x+6  —  4a  =  6. 

2x  =  4  a. 
x  =  2  a. 

5.  3  (x  —  1)  —  9a  =  6. 

3x  —  3  —  9a  =  6. 

3x  =  9a  +  9. 
x  —  3  a  -f-  3. 

6.  3  (x  —  2)  —  4  6,  =  2  (x  —  2) . 

3x— 6  —  46,  =  2x  —  4. 

x  =  4  /i  +  2. 

12.  ax  +  &2 

ax  +  bx 
(a  +  b)x 

x 

13.  6ab  +  15  cx  —  10  be  —  9  ax 

15  cx  —  9  ax 
(15  c  —  9  a)x 

x 

14.  12  —  15  a  +  16x 

16x  —  20ax 
(16  —  20  a)  x 


7.  3(2x  —  a)  =  2(x  —  a). 

6x  —  3a  =  2x  —  2a. 

4  x  =  a. 
a 

x  =  -  • 

4 

8.  4  (x  —  5)  =  2  (x  +  b). 

4x  —  46  =  2x  +  2  6. 

2x  =  6  6. 
x  —  Zb. 

9.  4  a(6x  —  3  6)  =  36  (8  —  4  a). 
24  ax  —  12  ab  =  246—  12  a6. 

24  ax  =  24  6. 

6 

x  — 

a 

10.  ax  +  6x  =  a2  +  ab. 

(a  +  6)  x  =  (a  +  6)  a. 

x  =  a. 

11.  ex  +  62  =  6x  +  be. 
cx  —  bx  =  be  —  62. 

(c  —  6)  x  =  (c  —  6)  6. 

x  =  6. 

a2  —  6x. 
a2  -  62. 

(a  —  6)  (a  +  5). 
a  —  6. 

0. 

10  6c  —  6  ab. 

(5  c  -  3  a)  2  6. 

26 
T’ 

20  ax. 

15a-  12. 

15  a-  12. 

15  a-  12 


12-  15  a 


3 
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15. 


16. 


ax  +  bx  +  cx  =  ak  +  bk  +  ck. 

(a  +  b  +  c)x  =  (a  +  b  +  c)k. 
x  =  k. 

2ax+2a  +  cx  +  c  +  x  +  l  =  0. 

(2  a  +  c  +  1)  x  =  —  (2  a  +  c  +  1). 
x  =—  1. 


17. 


18. 


19. 


20. 


21. 


22. 


6  ab  +  kx  +  4  a2 
kx  —  2  ax 
(k  —  2  a)  x 


x  = 


6  ax  —  5  a2  —  10  ab 
5  ax  +  Sex 
(5  a  +  3  c)  x 


x  = 


2  ax  +  3  bk  +  2  ak. 

(3  6  +  2 a)k—  (36  +  2 a) 2 a. 
(k  —  2  a)  (3  6  +  2  a). 

3  6  +  2  a. 

Sac  +  6  be  —  Sex. 

3  c  (a  +  2  6)+  5  a  ( a  +  26). 
(5  a  +  3  c)  (a  +  2  6). 
a  +  26. 


x 


=  a. 


26 
x  —  2ab. 


23. 


x  x 

—  +  —  =  a  +  6. 
a  6 


3  ab 


—  b. 


x 

3  ab  =  bx. 
x  =  3  a. 

c  3c  _  5 
x  2x  4 
4c  +  6c  =  5x. 

10c  =  bx. 
x  —  2c. 

8a^8a_3_^5a 
Sx  x  2  Sx 
16  a  +  48  a  =  9  x  +  10  a. 

54  a  =  9cc. 
x  =  6  a. 

2  x  a  - 

26. - 1- - 

a  3 

6  x  +  a2  —  4  ax  - 
6x  - 
<6- 


24. 


ax  +  bx 
x 


d2  j 
- d 

x 


d 2 
d2 


dx  = 


a 


2  _ 


x  = 


a6  (a  +  6). 
ab. 


a2 

— |-  a. 

x 

a2  +  ax. 
(a  +  d)x. 
d  —  a. 


25. 


2  /i 


4x 


/t2x  —  8  A:3/i  =  4  fc2x  —  2  A:/i30 
2M3-8fc3/i  =  (4fc2-  A2)x. 
x  =  —  2kh. 

-  3  a  =  —  4. 

-  9  a2  =  —  12  a. 

-  4  ax  =  8  a2  —  12  a. 

4  a)  x  =  (4  a  —  6)  2  a. 

x  =  —  2  a. 
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27. 


28. 


X  X  ,  ,  ,  ,  ,  x 

-  H - h  ac  =  be  +  ab  +  -. 

a  c  b 

(be  +  ab  —  ac)x  —  a6c  (6c  —  ac  -f  a6) . 

x  =  abc. 


3a  —  4x  3a  —  2x_ 
5a  4  a 

4  (3  a  —  4  x)  +  5  (3  a  —  2  x)  = 


1 

20 


a. 


26  a  =  26  x. 


x  =  a. 


6x  3a/  2a6\  _  _  a\ 

I”T\  T/“  \2  5/ 

6x  3  ax  t  6  a2  6  _  a62  a26 
T  ~  ~5~~  +  15  ~~2  5~ 

15  bx  - 18  ax  +  12  a26  =  15  ab2  -  6  a26. 

(156  —  18  a)x  =  15  a62  —  18a26. 
x  =  ab. 


30. 


x  —  a  _  6 
x  —  6  a 
ax  —  a2  =  bx  —  62. 
(a  —  6)x  =  a2  —  62. 
x  =  a  +  6. 


31. 


+ 


+ 


d  +  3 


0. 


6  (6  —  x)  '  d  (6  —  x)  2  d6 
2d6  +  66  +  (d  +  3)  (6  -  x)  =  0. 

2d6+66  +  6d  +  36  =  (cZ  +  3)x. 

x  —  3b. 


c  k  _  c2  —  kc  +  2  k2 

k  (x  +  c)  +  c(x  —  Jk)  2kc(x  —  k) 

2  c2 (x  —  k)  +  2k2  (x  +  c)  =  (x  +  c)  (c2  —  &c  +  2  A:2). 
2  c2x  —  2  c2k  +  2  A:2x  +  2  k2c  =  c2x  —  fccx  +  2  Zc2x  +  c3  - 
(c2  +  fee)  x  =  c3  +  c2fc  =  (c2  +  kc)  c. 
x  =  c. 


33. 


1  +  1-25 

ab  x 

x  +  a6x  —  a262 
(1  +  a6)x 
x 


x 

ab. 

(1  +  ab)  ab. 
ab. 


kc 2  +  2  &2c. 
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1. 


K  =  2  7r  RH. 


K 


2  7T  H 


=  R. 


2. 


A  = 
2A 


3. 


4. 


(1) 

(2) 


ab 
~2  ‘ 

a. 


C  —  2tt  R. 
C 

r,=B- 


d  =  r£. 
d 

-  =  t. 
r 

d 

i=r- 


5. 


a 
A 

a  = 


6. 


(1) 

(2)  Whence  A  = 

D 


360 

CD 


C  = 


D 

360* 
AD 
360* 
360  a 
D 

l 

c' 

360 l. 

360 1 
-  • 

D 


8. 


G  = 


CR  -f-  Cnr 
Cnr 


Whence  (1) 
and  (2) 


9. 


n  = 


r  = 


C  = 


GR  C  nr 
Cnr 


Whence  (1) 


r  = 


and 


Cnr  —  ne 
(e  —  Cr)  n 

(2) 


R  +  nr 
E. 

E-CR. 
E-  GR 
Cr  ’ 

E-  CR 
Cn 

ne 
R  +  nr 
ne. 

ne  —  CR. 
ne  —  CR 
Cn 
-  CR. 
CR. 

CR 


n  = 


10. 


11. 


12. 


Whence 


C 

9-  c 

%C  +  S2 

E 

E 

WXLX 

WXLX 

A 

A 

A-P 
A  —  P 


e—  Cr 

—  32). 
F  —  32. 

F. 


_  2 


w2l2 

w2. 


P(  1  +  rt). 
P  +  Prt. 
Prt. 


Pr 


7. 

o=  E  . 

R  +  r 

and 

Pt 

=  r. 

CR+  Cr  =  E. 

13. 

v1 

_^2 

Cr  —  E—  CR. 

V2 

P1 

E-  CR 
r—  „ 

VE 

=  P2 
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14. 


s  = 


n(a  +  l) 


2  s  =  an  +  In. 
2  s 

Whence  (1)  n  = - 

a  -f-  l 

and  2  s  —  an  —  In. 

2s  —  an 


(2) 


l  = 


15. 


s  = 


n 

rl  —  a 


r  —  1 
rs  —  s  =  rl  —  a. 

Whence  (1)  a=  rl  —  rs  +  s. 

rs  —  s  +  a 


(2) 

(3) 


1  = 


r  — 


s  —  a 
s-l 


16. 


D  _  a 

180  _  7T* 
7 rD 

—  =  a. 

180 


17. 


18. 


V1  =  F0(l  +  .00365^). 
V1-V0  =  (V0)  (.00366^). 
Vi-Vo  -t 
.00365  V0  v 

+  ft2) a 

2 

ab1  +  ab2. 
ab2. 

2  A  —  abr 

■  • 

a 


A  = 

2  A  = 
2  A  —  abx  = 

\  = 
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1.  lx Wx  =  l2W2  in  feet  and  pounds. 
Letting  subscript  1  pertain  to  A, 

(4)(9S)  =  (6)(W2). 

Whence  W2  =  64  pounds. 

2.  lx  Wx  =  l2  W2  in  inches  and  pounds. 
Letting  subscript  1  pertain  to  B, 

(80)  (120)  =  (Z2)  (100). 

Whence  l2  =  96  inches. 

3.  Letting  x  and  9  —  x  be  the  distances  from  the  fulcrum  in  feet, 

125  x  =  100  (9  —  x) . 

Whence  x  =  4  feet,  A’s  distance, 

and  9  —  x  =  5  feet,  B’s  distance. 


4.  Letting  x  and  210  —  x  be  the  weights  in  pounds  and  reducing  the 


distances  to  inches, 

Whence 

and 


45 x  =  60  (210  -  x). 

x  =  120  pounds,  A’s  weight. 
210  —  x  =  90  pounds,  B’s  weight. 


5.  Let 
and 
Then 

Or  dividing  by  y, 
Whence 


x  =  B’s  distance  in  feet  from  the  fulcrum, 
y  =  B’s  weight  in  pounds. 
xy  =  (24  -  x)  (§?/). 
x  =  16  —  §x. 
x  =  -3g§.  feet  =  9.6  feet. 
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1.  Let 

Then 

Page  194 

x  =  the  less  part. 

240  —  x  =  the  greater  part, 

and 

240  —  x  „ 

=  7. 

X 

Whence 

x  =  30 ;  240  —  x  =  210. 

2.  Let 

Then 

and 

Whence 

x  =  the  greater  part. 

68  —  x  =  the  less  part, 

§x  =  |(68 -x). 
x  =  36;  68  —  x  =  32. 

3.  Let 

Then 

and 

Whence 

x  =  the  first  part. 

4  —  x  =  the  second  part, 

TS  x  =  5  (1  —  x)' 

x  =  h>  s  x 

4. 

x  =  23  ;  98  —  x  =  75. 

5.  Let 
Then 

x  =  the  less  part. 

120  —  x  =  the  greater  part, 

and 

120 -x  e  ,  12 

-  =54 - 

X  X 

Whence 

x  =  18 ;  120  -x  =  102. 

6.  Let 
Then 

x  =  the  less  number. 

1797  —  x  —  the  greater  number, 

and 

1797-*  =  70  +  22. 

X  x 

Whence 

x  =  25  ;  1797  —  x  =  1772. 

7.  Let 
Then 

and 

Whence 

and 

< 

x  =  the  smaller  part. 

_y.  _  x  =  the  greater  part, 

*(¥-*)-  h  =  x2- 

(4x  —  1)  (3  x  —  2)  =  0, 

®  1 ®  =  rl ; 

or 

*  =  I :  -V-  -  *  =  i- 

8.  Let 

Then 

and 

Whence 

x  =  the  less  number. 

16  —  x  =  the  greater  number, 

4(16 -x)-  50=  l  (28  —  x). 

x  =  0  ;  16  —  x  =  16. 

9.  Let 

Then 

Whence 

CR 

x  =  the  boy’s  age  in  years  now 
x  =  f  (x  +  10). 
x  =  15. 
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10.  Let 

Then 

Whence 

x  =  the  man’s  age  in  years  now. 
j(*-12)=i(x  +  8). 
x  =  72. 

11.  Let 

Then 

and 

Whence 

n  =  the  number  of  nickels. 

60  —  n  —  the  number  of  quarters, 

5n  +  25(60  -  n)  =  1100. 

n  =  20  ;  60  —  n  =  40. 

12.  Let 

Then 

and 

Whence 

d  =  the  number  of  dimes. 

23  —  d  =  the  number  of  quarters, 

10  d  +  25  (23  —  d)  =  305. 

d  =  18  ;  23  -  d  =  5. 

13.  Let 

x  =  the  certain  even  number. 

Then 

(I)2+14= i(x+2)<*+4)- 

Whence 

x  =  8  ;  x  +  2  =  10  ;  x  +  4  =  12. 

14.  Let 

Then 

and 

Whence 

x  =  the  width  in  feet. 

4  x  =  the  length  in  feet, 

(4  x  —  4)  (x  +  |)  =  (4  x)  (x)  +  11. 

x  =  8^  ;  4x  =  34. 

15.  Let 

and 

Then 

Whence 

x  =  the  length, 

§  x  =  the  breadth. 

(2x)(fx-14)  =  (x)(fx)-(£x)2. 

x  =  36,  root  0  rejected  ; 

|x  =  24. 

16.  Let 

Then 

x  =  the  side  in  feet. 

4x  =  the  perimeter  in  feet, 

and 

Qf»2 

—  =  the  area  in  square  yards. 

Therefore 

(16)(?)  =  (20)<4x)' 

Whence 

x  =  48,  root  0  rejected. 

17.  Let 
Then 
and 

Whence 

x  =  the  width  in  yards. 

2  x  =  the  length  in  yards, 

(50)  (6x)=  J(15)  (2  x2) . 

x  =  20,  root  0  rejected ; 

2x  =  40. 
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18.  Let 

Then 

Therefore 


and 


x  =  the  width  of  the  picture  in  inches, 
f  x  =  the  length  of  the  picture  in  inches. 
(x)(f x)  =  tlie  area  of  the  unframed  picture  in 
square  inches, 

(x  +  4)  (|  x  +  4)  =  the  area  of  the  framed  picture  in 

square  inches. 

128. 


But  (x  +  4)  (| x  +  4)  —  (x)  (f  x) 
Whence  x 


19.  Let 

Then 


x 

16x 
3  for  5 

Hence  (  }x)  (20)  +  (f  x)  (18) 
But  (1  x)  (20)  +  (|  x)  (18)  -  16  x 


Whence 

21.  As  in  Ex.  20, 
Whence 


8  ;  |  x  =  20. 

the  number  of  dozen  bought, 
the  expenditure  in  cents. 

20  cents  per  dozen,  etc. 
the  total  receipts  in  cents. 

48. 

20. 


l+l 


x  — 


X 

-¥• 


22.  As  in  Ex.  20, 


1,1  1  1 

_  -| —  -f-  —  -f-  — 

6  8  8  12 


Whence 


23.  As  in  Ex.  20, 

Whence 

24.  Let 

Then 

Whence 

25.  Let 
Then 
Whence 


x 

1  2 
3  +  9 
x 

x 

1  1 

8  x 
x 


5 


x 

—  +  —  +  - 

21  21  x 

x 


X 

2. 

1 

x 

9 
5 ' 

=  the  number  of  days  by  B  alone. 
_5 

~  24' 

=  12. 

=  the  number  of  days  by  C  alone. 
4 

“7* 

=  7. 


26.  From  Hint,  the  part  done  by  A  in  6  days  +  the  part  done  by  B  in 
3  days  =  1. 


Let 

Then 

Whence 


x 

?+» 
8  x 

x 


=  the  number  of  days  by  B  alone. 
=  1. 

=  12. 
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27.  As  in  Ex.  26,  let 

Then 
Whence 


1  x  x 

_  _1 - 1-  — 

4  4  5 


x  =  the  number  of  days  A  and  B  worked 
together. 


=  1. 


T  _  15  _ 
x  —  D  — 


It 


29.  A  travels  48  miles ;  B  travels  72  miles. 


Let 

and 

Then 

and 

But 

Whence 


x  =  B’s  rate  in  miles  per  hour, 
x  —  4  =  A’s  rate  in  miles  per  hour. 
72 


x 

48 

x  —  4 
72 


=  B’s  time  in  hours, 

=  A’s  time  in  hours. 
48 


x  x  —  4 
x  —  12  ;  £  —  4  =  8. 


30.  Let 

and 

Then 

and 

But 

Whence 


x 

x  +  6 
360 


x 

360 


x  +  5 
360 


=  the  rate  going  in  miles  per  hour, 

=  the  rate  returning  in  miles  per  hour, 

=  the  number  of  hours  going, 

=  the  number  of  hours  returning. 

360 


x 


1  = 


X  = 


x  -f  5 

40  ;  x  +  5  =  45. 


31.  Let 

Then 

and,  as  in  Ex.  30, 
Whence 


x 

x  +  5 
120 


x 


4  = 


x  = 


the  rate  going  in  miles  per  hour. 

the  rate  returning  in  miles  per  hour, 

120 
■  ■  ■  • 

£  -f-  5 

10  ;  £  +  5  =  15. 


32.  Let  £  =  the  rate  of  the  automobile  in  miles 

per  hour. 

Then,  noting  that  the  automobile  ran  for  11^  —  3^  =  8  hours, 

(15)  (H£)  =  (8)  (£)• 

£  =  21^. 


Whence 
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34.  Let 
Then 

X 

x-  # 

But 

7x 

19, 

(  5\ 

— — h 

— 

Whence 

2 

2 

^  2/ 
X 

the  number  of  hours  after  A  starts. 
B’s  time  in  hours. 

25. 


35.  Let  x  =  A’s  rate  in  miles  per  hour. 

Then  x  +  2  =  B’s  rate  in  miles  per  hour, 

and  since  B  traveled  f  hours  less  than  A,  while  each  covered  60  miles, 

60  _  60  5 

x  x  +  2  2 

Whence  x  =  6,  root  —  8  rejected. 


36.  From  Hint, 
Whence 

37.  Let 
Then 
Whence 

38.  Let 
Then 

and 

Whence 


39.  Let 
Then 


24 


5(4-x)  =  3(4  +  x). 
x  =  1. 


x 


X 

4"  — 

J3  6 

Y  ? 


x  =  the  distance  upstream  in  miles. 

6. 


(15  — 


x  —  10|. 


x  =  the  number  of  hours  returning. 
15  _  x  =  the  number  of  hours  going, 

»)  (J#)  =  (x)  (§)• 

x  =  10. 


+ 


x  —  15  '  x  +  15 
Whence  (x  —  75)  (x  +  3) 


and 


x  =  the  rate  of  the  aeroplane  in  miles  per  hour. 
24  _  2 

3* 

0, 

x  =  75,  root  —  3  rejected. 


40.  Let 
Then 

and 

Then 

Whence 


x  =  the  number  of  sheep  bought. 

48 

- —  =  the  price  paid  for  each, 
x 

—  the  price  for  which  each  was  sold. 

x-  2 

48  _  50  _ 
x  x  —  2 

x  =  12,  root  —  8  rejected. 
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Page  204 

1. 


2. 


“T~ 

— LZ- 

i 

1.5 

L 

)-< 

4 

9 

( 

-1 

8 

2) 

9 

I 

t 

V 

0 

-s 

 r 

-] 

2 

3 

4 

f 

r 

A 

1 

W 

L;*c 

.9 

>-(< 

» 

2)- 

-3, 

-S 

9 

(E 

.5, 

) 

O 

-3 

) 
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~T 

~ i — 

T 

i 

-(( 

,4 

.5) 

A 

4 

3J 

-« 

U 

/ 

-1- 

,< 

0. 

0) 

/ 

0 

t 

d, 

0) 

(3,0) 

(5, 

0) 

T 

V- 

_ i 

__  < 

2 

3 

4 

-] 

-2 

-O 

£ 

L. 

4. 


IT 

9 

-2 

1 

— 

/ 

F 

P 

5, 

D) 

(-2.C 

)( 

-1, 

0) 

0 

-F 

-4 

r 

-2 

-] 

l 

r 

r 

-1 

2- 

3- 

iu  —  a.c 

■■ 4- 

Iri- 

4) 

LI 

- 

J 

_ 1 _ 

5.  If  the  x-distance  of  a  point  is  zero,  it  is  located  on  the  y- axis ;  if 
both  coordinates  are  zero,  it  is  located  at  the  origin. 
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1.  For  2x  +  y  =  8. 


Page  205 


If  X  = 

4 

2 

0 

5 

CO 

1 

then  y  = 

0 

4 

oo 

-  2 

2 

6 

The  six  points  are  in  a  straight  line. 

Points  whose  x-  and  ?/-distances  satisfy 
2  x  +  y  =  8  seem  to  lie  on  the  straight  line 
drawn  through  the  points  located  above. 

The  graph  of  2  x  +  y  =  8  seems  to  be  the 
straight  line  drawn  through  the  points 
whose  coordinates  satisfy  the  equation. 

The  values  x  =  3,  y  =  3  do  not  satisfy 
2x  +  y  =  8. 

The  point  (3,  3)  is  not  on  the  graph  of 
2x  +  y  =  8. 

If  the  x-  and  ^/-distances  of  a  point  satisfy 
2  x  +  y  —  8,  the  point  appears  to  be  located 
on  the  graph  of  2  x  +  y  =  8. 

If  the  x-  and  ^-distances  of  a  point  do 
not  satisfy  2x  +  y  —  8,  the  point  is- not  on 
the  graph  of  the  equation. 

2.  For  2x  +  3  y  =  6. 


If  x  = 

4 

2 

0 

1 

1 

CO 

-  4 

then  y  = 

_  2 
a 

§ 

2 

CO 

4 

42 

% 

12 

10 

•-« 

>,8 

o' 

— < 

K: 

,6 

0 

1 

Ks 

!»4 

KS 

K! 

,3, 

,2 

X 

/ 

0 

(4. 

0) 

X 

-2  - 

1  2 

J  < 

5 

“1 

-2 

-3 

/ 

[ 

5r 

2)< 

> — 

-r' 

1 

1 

,4 

fP 

-5 

"( 

13, 

r 

d< 

2,S 

V 

p 

t 

0 

Of 

>2J 

1 

A 

0 

?(2,i 

-4 

-S 

-i 

-] 

L, 

L  2  3  ^ 

"1 

-> 

(4 

-! 

-Q 

t 

1 

1 
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3.  For  4x  —  Sy  =  12. 


II 

4 

3 

2 

1 

0 

-  2 

then  y  — 

1J 

0 

—  Iff 

-2} 

-4 

-e§ 

•] 

r 

4 

o 

O 

1 

c 

U 

,ij 

1) 

la 

M 

' 

_ « 

-i , 

1  2 

5  4  5  1 

4 

O 

f(2 

.-1 

-3 

( 

3(lr2 

*> 

-til 

<(■ 

rJT 

(i- 

ri 

D 

> 

u 

7 

/ 

JL 

4.  For  x  +  y  =  0. 


If  x  = 

4 

2 

0 

-  1 

-  2 

-3 

then  y  = 

-  4 

-  2 

0 

1 

2 

3 

■< 

r 

-( 

-  q. 

*7 

T'l 

ll- 

 ‘> 

V 

/ 

H 

>! 

0 

TT 

/ 

0) 

V' 

-3-5 

- 

. 

1  3  <1 

*1 

u 

,-s 

V- 

—‘7 

'A* 

-4 

h- 

D< 

-7 

5. 

r' 

CK 


134 


COMPLETE  SCHOOL  ALGEBRA 


5.  For  x  —  y  —  0. 


If  X  = 

4 

2 

1 

0 

-2 

-  4 

then  y  = 

4 

2 

1 

0 

-  2 

-  4 

r 

0 

i 

K1 

,4 

‘7 

9 

A 

,2] 

1 

\.t  1 

A' 

0 

" 

A 

H 

i-i 

L 

ii 

5  3  4 

j 

9  . 

~  1 
-■2 

-‘7 

K- 

h- 

9- 

-1 

r» 

: 

6.  For  2  x  =  y. 


If  X  = 

3 

2 

0 

-  2 

-3 

-  4 

then  y  = 

6 

4 

0 

-4 

-6 

-  8 

T 

5,6 

>(-5 

,4) 

4 

‘7 

9 

A 

/ 

r 

0 

(0,0) 

r 

L_P 

-1 

-3  -5 

5-1 

12s 

4 

I 

.,*7 

(-1 

2- 

4)c 

O 

(- 

3r 

6). 

O 

A 

4,- 

8) 

-  Q 

' 
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7.  For  y  =  3  x. 


If  X  = 

3 

2 

1 

0 

-  1 

-3 

then  y  = 

9 

6 

3 

0 

-  3 

-9 

3 

r 

(3 

,9 

/2 

,6) 

u 

1 

(1 

,3) 

Z 

\ 

r» 

0 

(0 

,0) 

Y 

A 

- 

l 

4 

-•> 

(~ 

fr 

-p 

.  V 

("c 

Pr 

9) 

10 

1 

Yes,  a  line  can  be  drawn  through  the  points  located  in  each  of 
Exercises  2-7  inclusive. 


Page  207 

1.  For  x  +  y  =  5.  2.  For  x  -  y  =  4. 


If  x  = 

0 

4 

2 

then  y  = 

-  4 

0 

-  2 

If  x  = 

5 

0 

2 

then  y  = 

0 

5 

3 
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3.  For  x  +  2 ?/  =  6.  5.  For  5x  -  By  =  15. 


If  X  = 

0 

3 

5 

then  y  = 

-  5 

0 

9  1 
°3 

If  X  = 

0 

6 

2 

then  y  = 

3 

0 

2 

4.  For  4x  +  3?/  =  12. 


If  x  = 

0 

3 

5 

then  y  = 

4. 

0 

9  2 

— 

6.  For  2z  +  3?/  =  10. 


If  X  = 

0 

5 

2 

then  ?/  = 

CO 

WH 

0 

2 
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7.  For  2x  —  y  =  0.  9.  For  x  =  4,  or  x  +  Oy  =  4. 


If  X  = 

4 

4 

4 

4 

then  ?/  = 

3 

6 

0 

-  2 

If  x  = 

0 

2 

-  3 

then  y  — 

0 

4 

-  6 

8.  For  x  —  Sy  =  0. 


If  x  = 

0 

3 

-3 

then  y  — 

0 

1 

-  1 

—1 

1 

r 

9 

i-J 

> 

1 

oc 

/ 

0 

& 

■o i 

A 

1 

i  ; 

-A 

: 

1 

-3, 

ft) 

o 

1 

r' 

V' 

0 

5 

4 

’(4 

,3) 

1 

II 

r' 

0 

C5 

,(4 

,0} 

r _ 

5-2  - 

L 

4 

5 

|  U-- 

9 

►(4 

i-2 

r) 

— 

-‘4 

,1 

r' 

• 

10.  For  x  =  —  4,  or  x  +  0  y  =  —  4. 


If  X  = 

-4 

-4 

-  4 

then  y  = 

0 

3 

-  2 

1 

4- 

1,3 

•> 

o 

• 

II 

* 

i 

SI 

(-4 

,0] 

0 

£ 

-5- 

1-3  -2  -1 

L, 

2  A 

n 

!)- 

I 

-9 

4- 

/ 

: 
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11.  For  y  =  G,  or  Ox  -f  y  =  6. 


If  X  = 

0 

4 

-4 

then  y  = 

6 

6 

G 

] 

f 

(4,6; 

7 

Pi 

,(° 

,6) 

(4 

,6) 

* 

4/ 

=6 

4 

o 

i 

0 

0 

>•_= 

>-4-3-5 

1 

4  £ 

u. 

-O 

/ 

13.  For  y  =  0,  or  Ox  +  y  =  0. 


If  X  = 

0 

5 

-5 

then  y  — 

0 

0 

0 

1 

r 

o 

i 

A 

-r*. 

,(-5 

,°) 

0 

(o 

0) 

y 

=  0 

>H 

5-5 

5-1 

1 

L  2 

5  4  5  6  " 

o 

y' 

[ 

12.  For  y  =  —  3,  or  Ox  +  y  =  —  3. 


If  X  = 

0 

4 

-4 

then  y  = 

-3 

-3 

-3 

i 

*■> 

o 

*- 

1 

A 

0 

V 

A 

- _ r 

>H 

-i 

5-5 

5-1 

i 

5  ; 

1 

f 

1 

(-4 

,(° 

,-3 

(4< 

i'3 

4/ 

T7 

14.  For  x  =  0,  or  x  +  0  y  =  0. 


If  X  = 

0 

0 

0 

then  y  = 

0 

4 

-4 

>« 

,4] 

4S 

*> 

11 

1 

A 

o, 

(o 

,0) 

Y 

>-_r 

5-1 

l 

5 

5  " 

”1 

-9 

-A 

h 

,-4 

) 

iJ 
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15.  For  x  =  5,  or  x  +  0  y  =  5. 


If  X  = 

5 

5 

5 

then  y  = 

0 

3 

-5‘ 

16.  Yes. 

17.  Yes. 

13.  No,  its  values  do  not  satisfy 
the  equation  ;  no,  its  values  do  not 
satisfy  the  equation  ;  yes,  since  its 
values  do  satisfy  the  equation. 

19.  Yes,  point  (6,  5)  lies  on 
5x-  Sy  =  15. 


Page  209 


1.  For  x  +  y  =  5. 


If  x  = 

0 

5 

2 

then  y  = 

5 

0 

3 

For  2x  +  y  =  8. 


If  x  = 

0 

4 

2 

then  y  = 

8 

0 

4 

Ans.  (3,  2). 
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2.  For  x  +  y  =  7. 


If  X  = 

0 

7 

3 

then  y  = 

7 

0 

4 

For  x  —  y  —  3. 


If  x  = 

0 

3 

2 

then  y  = 

-  3 

0 

-  1 

Ans.  (5,  2). 


3.  For  3  x  +  y  =  6.  E°r  &  —  3  -  8. 


If  x  = 

0 

-8 

4 

then  y  = 

2§ 

0 

4 

If  x  = 

0 

2 

4 

then  ?/  = 

6 

0 

-6 

Hns.  (1,  3). 
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4.  For  x  +  y  =  1. 


If  X  = 

0 

1 

4 

then  y  = 

1 

0 

-3 

For  2x  —  y  =  8. 


If  x  = 

0 

4 

2 

then  ?/  = 

-8 

0 

-4 

Ans.  (3,  —  2). 


5.  For  3  x  —  2  y  =  10.  For  x  +  2  y  =  6. 


If  x  = 

0 

6 

2 

then  ?/  = 

3 

0 

2 

If  x  = 

0 

2 

then  ?/  = 

-5 

0 

-2 

Cll 


Ans.  (4,  1). 
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6.  For  x  —  3  y  =  3. 


If  X  = 

0 

3 

-2 

then  y  = 

-  1 

0 

-IS 

For  2x  +  y  =—  8. 


If  x  = 

0 

-4 

-2 

then  ?/  = 

-  8 

0 

-4 

Atis.  (—  3,  —  2). 


7.  For  4  x  —  y  =  6.  For  2  a  -f  ?/  =  9. 


If  x  = 

0 

li 

3 

then  y  = 

-  6 

0 

6 

If  x  = 

0 

2 

then  y  = 

9 

0 

5 

Mns.  (2^,  4). 
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8.  For  2x  +  5  2/  =  1 0. 


If  £  = 

0 

5 

-  5 

then  2/  = 

2 

0 

4 

For  x  +  y  =  5. 


If  x  = 

0 

5 

2 

then  y  = 

5 

0 

3 

Ans.  (5,  0). 


9.  For  x  —  2y  =  8.  For  2 x  —  y  =  4. 


If  x  = 

0 

8 

4 

then  ?/  = 

-  4 

0 

-  2 

If  £  = 

0 

2 

4 

then  y  = 

-  4 

0 

4 

Hns.  (0,  —  4) 
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10.  For  x  +  2y  =  4. 


If  X  = 

0 

4 

2 

then  y  = 

2 

0 

1 

For  x  +  2  y  =  6. 


If  x  = 

0 

6 

2 

then  ?/  = 

3 

0 

2 

11.  For  x  —  2y  =  6. 


If  x  = 

0 

6 

4 

then  y  = 

-  3 

0 

-  1 

For  2  x  —  4  y  =  9. 


If  x  = 

0 

41 

2 

then  y  = 

-H 

0 

-4 

1 

/■ 

-2 

1 

r' 

0 

(4 

1.0 

) 

2-1 

-1 

-2 

1  2  zrt 

L'fre  7 

s(4p) 

1(0-3)  'oc-2y=6 


A  ns.  No  set  of  roots. 
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12.  For  2  x  —  y  =  0. 


For  x  =  Sy. 


If  2  = 

0 

6 

-  3 

then  y  = 

0 

2 

-  1 

If  x  = 

0 

3 

-  2 

then  y  = 

0 

6 

-  4 

Ans.  (0,  0). 


Page  211 

1.  For  1885  the  curve  indicates  a  population  of  57,000,000;  for  1905 
the  curve  indicates  a  population  of  84,000,000. 

2.  The  lower  rate  of  increase  is  due  largely  to  the  casualties  of  the 
Civil  War. 

3.  For  1915  the  graph  indicates  a  population  of  99,000,000 ;  for  1920 
the  graph  indicates  a  population  of  107,000,000. 

4.  Decreased  immigration  and  deaths  due  to  the  great  war  will  prob¬ 
ably  cause  a  lower  population  figure  for  1920  than  that  indicated  by 
the  curve. 


Page  212 

1.  The  wind  velocity  at  midnight,  August  15,  was  23  miles  per  hour ; 
the  wind  velocity  at  midnight,  August  16,  was  76  miles  per  hour. 

2.  The  wind  velocity  was  40  miles  per  hour  at  noon,  August  16 ; 
at  2.  4,  6.30,  10,  12  p.m.,  August  17 ;  at  8.30,  9.30,  a.m.,  August  18.  The 
wind  velocity  was  80  miles  per  hour  at  10  and  11.30  p.m.,  August  16,* 
at  12.30  and  4.30  a.m.,  August  17. 
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3.  The  barometric  pressure  at  midnight,  August  15,  was  29.75  inches; 
at  midnight,  August  16,  28.7  inches ;  at  2  a.m.,  August  17,  28.65  inches. 

4.  The  lowest  reading  of  the  barometer  was  28.65  inches.  The  highest 
wind  velocity  was  91  miles  per  hour.  These  readings  were  recorded 
shortly  after  2  a.m.,  August  17. 


Page  214  (First  set) 

1.  The  graph  shows  a  population  of  67,000,000  for  1892 ;  of  87,000,000 
for  1907;  of  95,000,000  for  1912. 

2.  Since  1901  the  rate  of  increase  in  the  production  of  wheat  has 
practically  kept  pace  with  the  rate  of  increase  of  the  population. 

3.  Save  for  the  last  five-year  interval  the  graph  reveals  a  tendency 
toward  a  decrease  in  the  number  of  bushels  of  wheat  exported. 

4.  The  graph  does  not  indicate  that  under  normal  conditions  the 
exportation  of  wheat  will  increase  to  any  considerable  extent.  The 
large  wheat  crop  of  1915  and  the  increased  demand  due  to  the  war 
show  an  abnormal  tendency  for  the  last  five-year  interval. 


Page  214  (Second  set) 
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Erom  the  fall  in  temperature  it  appears  that  the  storm  must  have 
occurred  shortly  after  2  p.m.  The  fall  in  temperature  after  2  p.m. 
was  due  to  atmospheric  changes  which  took  place  in  the  storm  area. 
The  storm  seems  to  have  ceased  at  4  p.m.,  thus  allowing  the  sun’s 
rays  to  reach  the  earth  in  the  vicinity  of  the  instrument. 


2. 


The  tendency  to  leave  school  first  becomes  pronounced  between  the 
ages  12  and  13. 

Yes,  the  tendency  to  leave  school  appears  greater  on  the  part  of  14- 
and  15-year-olds. 

The  more  decided  drop  in  the  curve  between  14  and  15  shows  the 
greater  loss  in  school  enrollment. 

This  loss  is  due  in  part  to  the  fact  that  many  more  pupils  leave  school 
at  the  close  of  the  grammar-school  period  than  earlier. 
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The  graph  shows  that  the  hoy  who  stays  in  school  till  he  is  18  years 
of  age  receives  a  greater  increase  in  weekly  wages  after  that  time  than 
does  the  boy  who  leaves  school  and  begins  work  at  14  years. 


4. 
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The  decreased  imports  of  1915  were  due  to  the  fact  that  the 
United  States  was  unable  to  get  certain  articles  from  certain  nations 
at  war. 

The  decreased  exports  of  1914  were  due  to  the  fact  that  certain  nations 
at  war  were  unable  to  get  their  normal  amounts  of  merchandise  from  the 
United  States. 

The  increased  exports  of  1915  are  due  in  a  large  measure  to  the 
increase  in  the  manufacture  and  shipping  of  war  supplies. 


5. 


The  purchasing  power  of  a  dollar  has  been  almost  constantly- 
decreasing  since  1896. 

More  merchandise  could  be  bought  for  a  certain  sum  in  1900  than  in 
1910.  Approximately  one  third  more  could  have  been  bought  for  a 
given  sum  at  the  earlier  date. 

Let  x  =  the  1896  equivalent  of  $1500  in  1910. 


Then 


1500  _  100 
~xT  ~  5L8‘ 


Whence 


x  = 


CR 
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1. 

x  +  y  =  3, 

Page 

(1) 

x  —  y  —  1. 

(2) 

(1)  +  (2), 

II 

8 

Substituting 

x  =  2. 

in  (1), 

2. 

2  +  y  =  3. 

y  =  i- 

x  +  2/  =  7, 

(1) 

x  —  y  =  1. 

(2) 

(1)  +  (2), 

2x  =  8. 

x  =  4. 

Substituting  in  (1),  y  —  3. 

3. 

2  x  +  2/  =  9, 

(1) 

x  —  y  =  6. 

(2) 

(l)+(2),  3x  =  15. 

x  =  5. 

Substituting  in  (1),  y  =  —  1. 

4.  x  +  2/  =  5,  (1) 

a-Sy  =  l.  (2) 

(1)  —  (2),  4  2/ =  4.  (3) 

v  =  i.  (4) 

Substituting  in  (1),  x  =  4. 

5.  x  +  y  =  —  3,  (1) 

x  —  y  =  3.  (2) 

[(1)  +  (2)]  +  2,  *  =  0, 
and  from  (1),  y  —  —  3. 

6.  x  +  2?/=7,  (1) 

5x-2y  =  ll.  (2) 

[(1)  +  (2)]  +  6,  *  =  3, 

and  from  (1),  y  —  2. 

7.  2?/  +  x  =  4,  (1) 

Sy  —  x  =  21.  (2) 

[(1)  +  (2)]  +  6,  y  =  5, 
and  from  (1),  x  =  —  6. 

8.  7  r  —  s  =  2,  (1) 

6r  -  s  =  3.  (2) 

r  =  -  1, 

s  =  —  9. 
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1 

II 

zo 

(1) 

5x  +  2  y-  10. 

(2) 

[2(1)  +  (2)]  +11,  x  =  2, 
and  from  (1),  y  —  3. 

10.  4x  +  y  =  2, 

(1) 

x  —  2y  =  5. 

(2) 

[2  (1)  +  (2)]  +  9,  x  =  1, 

and  from  (1),  y  =  —  2. 

11.  x  +  2  y  =  1, 

(1) 

3x  +  10  2/  =  4. 

(2) 

[(2)-  3(1)]  +  4,  y=\, 
and  from  (1),  x  — 

12.  5m  — 3)i  =  0, 

(1) 

15m  +  12n  =  75. 

(2) 

[4(l)  +  (2)]  +  35,m  =  -V5-, 

and  from  (1),  n  =  = 

3L  5. 

7  * 

13.  x  —  6  2/  =  7, 

(1) 

12  2/  —  x  = —  1 . 

(2) 

t(l)  +  (2)]  -f-  6,  y  =  1, 
and  from  (1),  x  =  13. 

14.  2x  +  25  2/  =  70, 

(1) 

3x  =102/+  10.  (2) 

Transposing  (2), 

3x  —  10  2/  =  10. 

(3) 

[3(1)  -2  (3)]  +95,  y  =  2, 
and  from  (1),  x  =  10. 

15.  4p  +  5  =  5,  (1) 

p  —  4g  =  14.  (2) 

[4(1)  +  (2)] +  17,  p  =  2, 
and  from  (1),  q  =—  3. 

16.  12x  +  5^  =  6,  (1) 

3x  —  3  */  =  10.  (2) 

[(1)- 4(2)] +  17,  2/  =—  2, 
and  from  (2),  x  = 


(1)  -  (2), 
and  from  (1), 
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17.  3x-4?/  =  14, 

(1) 

20.  11  a;  +  ly  =  111, 

(1) 

3y  —  4x  =—  14. 

(2) 

II 

rtf 

1 

CO 

(2) 

[3(1)  +  4(2)]  (—7),  x  =  2, 

[4(1) +  11  (2)] +61,  y  =  8, 

and  from  (2),  y  =—  2. 

and  from  (1),  x  —  5. 

18.  4  a;  +  3?/  =  5, 

9?/  —  8x  =  0. 
[2(l)  +  (2)]  +  16,  y= 
and  from  (1),  x  =  f . 

(1) 

(2) 

21.  by  +  32  =  37,  (1) 

9z  +  lby  =  111.  (2) 

3(1)  =  (2). 

Hence  the  equations  are  indeter¬ 

19.  6w  +  8u  =  26, 

(1) 

minate  :  any  set  of  roots  of  (1),  as 

5u  —  3u  =  70. 

(2) 

V  —  2, 

[5(1)  —  6(2)]  -r-  58,  t>=-6, 

z  —  9, 

and  from  (1),  w  =  ll. 

also  satisfies  (2). 

Page 
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1. 

x  - 

■2y  =  8, 

(1) 

3x  +  2  y  —  8. 

(2) 

From  (1), 

x  —  2y  +  8. 

(3) 

(2)  then  becomes  6y  +  24  +  2?/  =  8. 

Whence 

y  =  -  2, 

and  from  (3), 

x  =  4. 

2. 

x  - 

-  2y  =  —  1, 

(1) 

4x 

-  y  =  io. 

(2) 

From  (1), 

x  =  2y  —  1. 

(3) 

(2)  then  becomes 

8  y  -4 

—  y  =  io. 

Whence 

y  =  2, 

and  from  (3), 

x  =  3. 

3. 

14  m  - 

-  2  n  =  1, 

(1) 

n  — 

6  to  =  0. 

(2) 

From  (2), 

n  =  6  m. 

(3) 

(1)  then  becomes 

14  m  — 

12  m  =  1. 

Whence 

m  = 

and  from  (3), 

n  =  3. 

4. 

6x  +  10?/  =  42, 

(1) 

2y  =  3x. 

(2) 

From  (2), 

y-%x. 

(3) 

(1)  then  becomes 

6x  +  15  x  =  42. 

Whence 

x  —  2, 

and  from  (3), 

y  =  3. 
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5. 

5x  3y  —  —  1, 

2x  —  Qy  =  8. 

From  (2), 

x  —  3y  -f  4. 

(1)  then  becomes 

15  y  +  20  -f-  3y  =  —  1. 

Whence 

y  =  -b 

and  from  (3), 

X  —  ^r- 

6. 

x  +  y  =  7, 

2x  +  3  y  =  17. 

From  (1), 

y  —  7  —  x. 

(2)  then  becomes 

2x  +  21  —  3x  =  17. 

Whence 

x  —  4, 

and  from  (3), 

CO 

II 

>5 

7. 

3x  =  Qy  —  3, 
y  +  4x  =  5. 

From  (1), 

x  —  2y  —  1. 

(2)  then  becomes 

y  +  8y  —  4  =  5. 

Whence 

<< 

II 

and  from  (3), 

X  =  1. 

8. 

5x  +  10?/  =  25, 

5x  —  3y  =  9. 

From  (1), 

5x  =  25  —  10  ?/. 

(2)  then  becomes 

25  -  10  y  -  3  y  =  9. 

Whence 

y 

and  from  (3), 

*  =  «• 

9. 

20  7/  —  3  z  =  1, 

2  —  Qy  —  0. 

From  (2), 

z  =  Qy. 

(1)  then  becomes 

20  ?/  —  1 8  2/  =  1  - 

Whence 

y=b 

and  from  (3), 

z  =  3. 

10. 

3  x  +  12  =  3  -f  ?/, 

7/  =  X  +  1. 

(1)  then  becomes 

3x  +  12  =  3  +  x  +  l. 

Whence 

x  =—  4, 

and  from  (2), 

CO 

1 

II 

11. 

18  +  2k  =  h, 
h  +  k  —  —  9. 

(2)  then  becomes 

18  2  k  -  k  —  —  9. 

Whence 

k  =  -  9, 

and  from  (2), 

&  =  0. 
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12. 

2  x  =  4  y  +  0, 

(i) 

7x  +  3?/  =  4. 

(2) 

From  (1), 

x  =  2y  +  3. 

(3) 

Then  (2)  becomes 

14  y  +  21  +  3  y  =  4. 

Whence 

v -- 1, 

and  from  (3), 

x  —  1. 
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1. 

.  2  y  26 

4a5+T=ir 

(1) 

8v_I»=_4. 

*  2 

(2) 

Clearing  of  fractions, 

12  x  +  2y  =  26, 

(3) 

—  7x+6?/=:  —  8. 

(4) 

[8(1) -(2)] +  48, 

x  =  2, 

and  from  (4), 

2/  =  1* 

2. 

5x  v 

T  +  !  =  7’ 

(1) 

2x  y  _ 

(2) 

3  8 

Clearing  of  fractions, 

20  x  +  6  y  —  168, 

(3) 

16x  —  3y  =  72. 

[(8) +  2(4)] +  62, 

x  =  6, 

and  from  (3), 

y  =  8. 

3. 

3?/  18 

x - —  =  — » 

(1) 

5  5 

7x  + Y=-16’ 

(2) 

Clearing  of  fractions, 

5x  —  3  ?/  =  18, 

(3) 

21  x  +  Sy  =—  48. 

(4) 

[8  (3) +  3  (4)] -103, 

x  =  0, 

and  from  (3), 

y  =—  6. 

4. 

.4x  +  .92/  =  5.7, 

(1) 

y  1 

x - =  -• 

(2) 

2  2 

Clearing  of  fractions  and  decimals, 

(3) 

4x  +  9  2/  =  57, 

2x  —  y  =  1. 

(4) 

[(3)  -2  (4)]  +  11, 

y  =  5, 

and  from  (4), 

x  =  3. 
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5. 

x  y  13 

§  +  2=ir 

(1) 

2y  —  3x  =  0. 

(2) 

From  (1), 

3  y  T  2  x  =  13. 

(3) 

[2(2)  +3(3)]  -18, 

V  =  3, 

and  from  (2), 

x  =  2. 

6. 

x  ,  V  _  7 

3  +  4  8’ 

(1) 

y  x  11 

3  ~4  “  12* 

(2) 

Clearing  of  fractions, 

8  x  +  6  2/  =—  21, 

(3) 

—  3x  +  4y  =  11. 

(4) 

[2(3)-  3(4)]  -25, 

X— —  3, 

and  from  (4), 

y  —  4 

7. 

.04  x  +  .3  y  —  1, 

(1) 

.5x  —  .25  y  =  4.5. 

(2) 

Clearing, 

4x  +  30  y  =  100, 

(3) 

50  x  —  25  y  —  450. 

(4) 

(3)  -7-  2, 

2x  +  15  y  —  50. 

(5) 

(4)  +  25, 

2x  —  y  =  18. 

(6) 

[(6)  -  (6)]  +  16, 

y  =  2, 

and  from  (G), 

x  =  10. 

8. 

7x  —  4y  =  14, 

(1) 

2  x  +  7 

-  2  v  =  4. 

(2) 

From  (2), 

2x  —  2?/  =  1. 

(3) 

[(1)  -  2  (8)]  +  3, 

x  =  4, 

and  from  (3), 

2/= 

9. 

*  ,  v  _ 1 

3  +  4  g’ 

(1) 

x  —  2  y  +  1  1 

5  2  ~  2* 

(2) 

Clearing, 

4  x  +  3  y  =  2, 

(3) 

2  x  —  5  y  =  14. 

(4) 

[(3)  -  2  (4)]  +  13, 

y  =  -  2, 

and  from  (4), 

x  =  2. 

I 
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10. 

2x  +  6  y  +  4 

5  5 

(1) 

7x  +  l  11  ?/  —  4  A 

3  7 

(2) 

From  (1), 

2x  +  y  =  5. 

(3) 

From  (2), 

49x  —  33  ?/  =  65. 

(4) 

[33(3)  +  (4)] 

- 115,  x  =  2, 

and  from  (3), 

y  =  l. 

11. 

^  +  2/  g  _  x  —  y 

2  3  ’ 

(1) 

®  — V  ®  +  y _ 

4  3 

(2) 

From  (1), 

x  +  5y  =  48. 

(3) 

From  (2), 

7x  +  2/  =  132. 

(4) 

[(3) -5(4)]  + 

(-  34),  x  =  18, 

and  from  (4), 

y  =  6. 

12. 

x  y 

6  4 

(1) 

4  +  5x  3  —  2  y  . 

y  +  4  =  0. 

11  5 

(2) 

From  (1), 

2x  —  3  2/  =  12. 

(3) 

From  (2), 

25  x  +  22  y  ——  207. 

(4) 

[25(3)- 2(4)] 

+  (-119),  y=-6, 

and  from  (3), 

x  =  —  3. 

13. 

1  +  1  =  5, 

x  y  6 

(1) 

1  1  _  1 

x  y  6 

(2) 

Adding, 

2 

-  =  1 ;  x  =  2. 

X 

Substituting 

in  (1),  -  =  ^ ;  2/  =  3. 

2/  3 

14. 

114 

x  2/  15 

(1) 

3  2  _  19 
x  2/  15 

(2) 

[2(1)  -(2)], 

!  _  11  _  15 
x  ~  15’  X  ~  lT’ 

1  _  _  7  _  _  15 


and  from  (1), 
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15. 


[6(1) +  7(2)] -85, 
and  from  (1), 


6  7,3 

-  +  -  +  - 
x  y  2 

7  6 


x 


V 

1 

x 


=  0, 

- 

~~3 

1 

3’ 


-  2. 


16. 


From  (1), 

Then  (2)  becomes 


-  +  12  =  17, 
X 


--Sy  =  0. 

X 

-  =  1 ;  x  =  1. 
x 

3  2/  =  2;  y  =  §. 


17. 


From  (1), 
From  (2), 
Adding,  etc., 
and  from  (2), 


x  —  y  _  25  _  x  +  ?/ 
2  “  IT  ~  3 

g  +  V  ~  9  x-2/  +  6_  0 

2  +  3 

5  x  —  2/  =  25. 

5x  +  2/  =  15. 


18. 


From  (1), 

From  (2), 

[3(3) +  8(4)] -59, 
and  from  (3), 


x  —  2  2/  —  10 _ 10  —  x 

5  4  “  3 

2/  +  2  2x  +  2/_£  +  13 

~ 3  16  ”  8 

32  x  —  15  2 /  —  ^4. 

—  12  x  +  13  2/  =  46. 

y  =  io, 

X  —1. 


19. 


From  (1), 

From  (2), 

[8  (3)  —  7 (4)]  -h  (—  388), 
and  from  (4), 


x  +  2 
7  " 


+  8  —  2  x  = 


2y-8x-2-^  =  3x+4. 
3 

—  59  x  +  72/  =  —  232. 

—  12x  +  82/  =  12. 

x  =  5, 

2/  =  9. 


(1) 

(2) 


(1) 

(2) 


(1) 

(2) 


(1) 

(2) 

(3) 

(4) 

(1) 

(2) 

(3) 

(4) 
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20.  From  Hint, 

x  +  9  y  =  28. 

(4) 

8x  —  y  =  5. 

(5) 

From  (5), 

y  —  8  x  —  5. 

(6) 

(4)  then  becomes 

x  -f  72  x  —  45  =  28. 

Whence 

x  =  1, 

and  from  (6), 

y  =  3. 

4x  +  y  2 

21. 

6x  +  y  5 

(1) 

10  2/  71 

X+  3  "s’ 

(2) 

From  (1), 

8x  +  3?/  =  0. 

(3) 

From  (2), 

3x  +  lOy  =  71. 

(4) 

From  (3), 

II 

1 

M|® 

s 

(5) 

(4)  then  becomes 

3x--8^-x=  71. 

Whence 

x  =  —  3, 

and  from  (5), 

y  =  8. 

4x 

22. 

3?/  +  2  ’ 

(1) 

2x  1 

4x  —  3?/  +  1  4 

(2) 

From  (1), 

4x  —  12  y  =  8, 

or 

x  =  3  2/  +  2. 

(3) 

From  (2), 

4x  +  3y  =  1, 

or 

4(3?/  +  2)  +  3y  =  1. 

Whence 

y  —  — 

and  from  (3), 

x= 

23. 


From  (1), 
or 

(2)  then  becomes 
or 


3x  —  Ay  +  2  _  o 
x  —  y 

x  +  y  _  5 
x  3 

3  x  —  4  y  +  2  =  3  x  —  3  y, 
y  —  2. 

3  (x  +  2)  =  6  x, 
x  =  3. 


24. 


CK 


x  —  3  _  x  —  6 

y  +  l  y  -  2’ 
s  +  y  —  5  _  3 
x  —  y  +  1 


(1) 

(2) 


(1) 


(2) 
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From  (1), 

(x_S)(y-2)  =  (*-6)(y  +  l), 

or 

—  3x  +  3  y=  -12. 

Whence 

x  =  y  4-  4. 

(3) 

From  (2), 

x  +  y  —  5  =  3  (x  —  ?/4-l), 

—  2x4-4?/  =  8, 

or  using  (3), 

—  2?/  —  84-4?/  =  8. 

Whence 

y  =  8, 

and  from  (3), 

x  =  12. 

25. 

5x4-3?/  — 5  5 

3  “  V  +  3’ 

(1) 

25  x 

lOx  4-2 y 

(2) 

From  (1), 

6x  =  10  ;  x  =  2. 

(2)  then  becomes 

50  =  20  4-  2  ?/, 

V  =  15. 

26. 

r  4-  5  s  4-  2 
r  4-  1  s  —  2’ 

(1) 

Hr  4-  4  _  . 
r  4-  s  4-  1 

(2) 

From  (1), 

—  4r  -j-  4s  =  12. 

(3) 

From  (2), 

7  r  —  4  s  =  0. 

(4) 

[(3)  +  (4)]  -  3, 

r  =  4, 

and  from  (4), 

s=  7. 

27. 

2  _  1 
x  4-  y  4-  2  3x4-5?/  — 5’ 

(1) 

5  +  ?  =  i. 

4  2 

(2) 

From  (1), 

5x  4-  9?/  =  12. 

(3) 

From  (2), 

x  4-  2?/  =  4. 

(4) 

6(4) -(3), 

y  =  8, 

and  from  (4), 

X  =  —  12. 

28. 

4  _  3 

x  —  1  1  —  ?/’ 

(1) 

5  _  7 

2?/— 5  2  x  —  39 

(2) 

From  (1), 

3x  4-  4?/  =  7. 

(3) 

From  (2), 

lOx  -  14?/=  160, 

(4) 

or 

Or 

H 

1 

II 

GO 

© 

(5) 

[5(3)  —  3(5)]  -f-  41, 

y  =  -5, 

and  from  (3), 

X  =  9. 

TEACHERS’  EDITION 


159 


Page  227 

1.  Let  x  and  y  represent  the  numbers. 
Then  x  +  y  —  36, 


and 

Whence 

x  —  y  —  20. 

x  =  28 ;  y  —  8. 

2.  Let 

and 

x  =  the  greater  number, 
y  =  the  less. 

Then 

5  =  12, 

y 

and 

Whence 

x  +  y  =  39. 

y  —  3 ;  x  =  36. 

3.  Let 
and 

Then 

x  =  the  greater  number, 
y  —  the  less, 
x  —  y  —  28, 

and 

V 

Whence 

O 

DO 

II 

t- 

II 

X 

4.  Let  -  represent  the  fraction. 
V  „  ,  * 


Then 

y+  12  3’ 

and 

x  3 
y  4 

Whence 

x  =  18  ;  y  —  24. 

Therefore 

x_  18 
y  24 

5.  Let 

and 

Then 

and 

Whence 

n  —  the  number  of  nickels, 
q  =  the  number  of  quarters, 
n  -f  q  =  63, 

5n  +  25  <7  =  835. 

n  =  37  ;  g  =  26. 

6.  Let 

X 

-  =  the  fraction. 

y 

Then 

x  +  y  =  11, 

and 

r-i 

II 

s*|m 

1  + 

H  >5 

Whence 

00 

II 

Sfc 

CO 

II 

Therefore 

x  3 
y  8 
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7.  Let 

-  =  the  fraction. 

y 

Then 

y  —  x  =  11, 

and 

x  +  ^  _  6 
y-  §  “19* 

Whence 

x  —  4 ;  y  —  15. 
x  4 
y  15 

8.  Let 
and 

Then 

and 

Whence 

x  =  the  greater  weight  in  pounds, 
y  =  the  less  weight  in  pounds. 

8x  =  12  y, 

6(x  +  8)  =  12  y. 

x  =  24;  y  =  16. 

9.  Let 

and 

Then 

and 

Whence 

x  =  the  first  weight  in  pounds, 
y  =  the  second  weight  in  pounds. 
10x  =  8  y, 

10  (x  —  4)  =  6y. 

x—  16;  y  =  20. 

10.  Let  a  and  6  be  the  ages  in  years  now. 
Then  a  +  20  =  2  (b  +  20), 


and 

Whence 

a  —10  =  8  (6  —10). 

6  =  15;  a  =  50. 

11.  Let  l  and  w  be  the  dimensions  in  feet. 
Then  l  =  2  w  +  8, 


and 

Whence 

2  (l  +  w)  =  184. 

w  =  28 ;  1=6  4. 

12.  Let 
and 

Then 

and 

Whence 

x  =  the  number  of  dollars  at  6%, 
y  =  the  number  of  dollars  at  5%. 
x  +  y  =  1500, 

.06  x  +  .05  y  =  81. 

x  =  600 ;  y  =  900. 

13.  Let 
and 

Then 

and 

Whence 

x  =  the  number  of  dollars  at  4^%, 
y  =  the  number  of  dollars  at  3£%. 
x  +  y  =  3000, 

.045  x  =  2  (.035  y)  —  3. 
x  =  1800 ;  y  =  1200. 
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14.  Let 

and 

Then 

and 

Whence 


x  =  the  number  of  dollars  at  4%, 
y  =  the  number  of  dollars  at  6%. 
x  +  y  =  5000, 

4  (.04  x)  =  3  (.06  y)-  16. 
x  =  2600 ;  y  =  2400. 


15.  Let  r  and  m  be  the 
Then 
and 

Whence 


values  in  cents. 

5  r  =  10  m  —  5, 

12  m  =  4  r  +  100. 
m  =  24 ;  r  =  47. 


16.  Let 

and 

Then 

and 

Whence 


x  =  the  value  in  cents  on  Aug.  1, 1914, 
y  =  the  value  in  cents  on  Jan.  1, 1916. 

6  y  —  5x, 
lOx-  10  y  =  40. 

y  =  20 ;  x  =  24. 


18.  Let 
and 

Then 

and 

Whence 

19.  As  in  Ex.  18, 
Whence 


x  =  the  tens’  digit, 
y  =  the  units’  digit. 
x  +  y  =  10, 

10  x  +  y  +  54  =  10  y  +  x. 

x  =  2 ;  y  —  8.  The  number  is  28. 

*  =  \  y- 

10  x  +  ?/  +  36  =  10  y  +  x. 

x  =  4 ;  y  —  8.  The  number  is  48. 


20.  As  in  Ex.  18, 


10  x  +  y  _  4 
x  4 -  V 


Whence 


2(10x  +  y)-9  =  10y  +  x. 

x  =  3;  y  —  6. 


The  number  is  36. 


21.  As  in  Ex.  18, 


Whence 

22.  As  in  Ex.  18, 


Whence 


10  x  +  y  +  4  _  3 
x  +  y 

2(10x  +  y)  =  2g> 

X 

x  z=  2 ;  7/  =  9.  The  number  is  29. 
10  x  +  y  _  _ 

T+F 

107/  +  X  _  g 
x  +  y  +  3 

x  =  6 ;  y  =  3.  The  number  is  63. 
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24.  Let 

and 


Then  -  will  be  greater  than  - 


x  =  the  less  number, 
y  =  the  greater  number. 


x 

Therefore 

and 

Whence 


y 

!  +  !  =  m, 

x  y  28’ 

1  _  1  _  3^ 
x  y  28 

X  =  4;  y  =  7. 


25.  Let 
and 

Then  -  will  be  greater  than  - . 
V  x 


x  =  the  greater  number, 
y  =  the  less. 


Therefore 

and 

Whence 


111 
y  x  24’ 
x  _  16 
y~  15 


26.  Let 

and 

Then 

and 

Whence 


x  —  the  original  weight  in  the  first  pan 
in  grams, 

y  =  the  original  weight  in  the  second 
pan  in  grams. 
x  —  5  =  ^  (y  +  5), 
x  -f  15  =  y  —  15. 

x  =  45 ;  y  =  75. 


27.  Let 
and 
Then 
and 

Whence 


a  =  the  number  of  dollars  A  had  at  first, 
b  =  the  number  of  dollars  B  had  at  first. 
2  (a  -  30)  =  b  +  30, 
i(a  -  30  +  150)  =  b  +  30  -  150. 

a  =  130;  6  =  170. 


28.  Let 

and 

Then 

and 


/  =  the  circumference  of  the  fore  wheel 
in  feet, 

r  =  the  circumference  of  the  rear  wheel 
in  feet. 

f=  r-  |, 

286  _  325 

/  “V* 


/=  H  5  r  =  12$. 


Whence 
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29.  Let 

a  =  the  number  of  days  required  by  A 
alone, 

and 

b  =  the  number  of  days  required  by  B 
alone. 

115 

Then 

a  b  36 

3  3  7 

and 

-  +  -  +  -  =  !• 
aba 

Whence 

a  =  12;  b  =  18. 

10 

30.  From  Hint, 

x  +  y 

10 

and 

—  4. 

x  —  y 

Whence 

*ew< 

II 

> 

II 

8 

31.  Let 

x  =  the  rate  of  boat  in  still  water  in 
miles  per  hour, 

and 

y  =  the  rate  of  current  in  miles  per  hour. 
45  Q 

Then 

x  +  y 

and 

15  -3. 
x  —  y 

Whence 

x  =  10;  y  =  5. 

32.  Let 

x  —  the  rate  of  current  in  miles  per  hour, 

and 

Then 

and 

v  =  the  distance  from  B  to  A  in  miles. 

*  =12, 

y 

2  -  9. 

Whence 

x  —  1^ ;  y  — 108. 

33.  Let 

x  =  the  rate  of  current  in  miles  per  hour, 

and 

Then 

y  =  the  distance  from  A  to  C  in  miles. 

V  -  7, 

12  +  x 
y  —  36 

and 

—  5. 

12 -x 

Whence 

x  =  1 ;  y  =  91. 
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1. 

x  +  y 

=  3  a, 

(1) 

x  —  y 

=  a. 

(2) 

[(1)  +  (2)]  +  2, 

X 

=  2  a. 

From  (1), 

V 

=  a. 

2. 

5x  +  4  y 

=  17  a, 

(1) 

8  x  +  y 

=  11  a. 

(2) 

[4(2)  —  (1)]  -*■  27, 

X 

=  a. 

From  (2), 

V 

=  3  a. 

3. 

3  x-y 

=  10  b, 

(1) 

4x  +  9y 

=  3b. 

(2) 

From  (1), 

y 

=  3x  —  10  b. 

(3) 

In  (2), 

4x  +  27  x  —  906 

=  3b. 

Whence 

X 

=  3  b, 

and  from  (3), 

y 

=  -b. 

4. 

5x  —  4  y 

=  10  a  -  4, 

(1) 

x  —  2  ay 

=  0. 

(2) 

From  (2), 

X 

=  2  ay. 

(3) 

In  (1), 

10  ay  —  4  y 

=  10  a  —  4. 

Whence 

y 

=  1, 

and  in  (3), 

X  ■ 

—  2  a. 

5. 

3p  +  4  q  —  a 

=  P  —  q  +  22  a, 

(1) 

p  +  a  —  q  . 

=  3p  —  2q  +  8  a. 

(2) 

From  (1), 

2p  +  5q  : 

=  23  a. 

(3) 

From  (2), 

-  2  p  +  q: 

—  7  a. 

(4) 

[(3)  +  (4)]  -i-  6, 

Q  ■- 

=  5  a, 

and  from  (3), 

P  : 

=  —  a. 

6. 

3x  +  4 y 

=  6  c, 

(1) 

«_3 y 

c  4c 

—  2. 

(2) 

From  (2), 

4x  —  3 y  - 

=  8  c. 

(3) 

[3(1)  +  4(3)]  -r-  25, 

X  - 

-2  c, 

and  from  (1), 

y  = 

=  0. 

7. 

2x  2  y 

6  a 

- — -  = 

5  3 

(1) 

y  ,  ^ 

-4 - - 

2  2 

=  a. 

(2) 

From  (1), 

6x  +  10  2/  = 

=  18  a. 

(3) 
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From  (2), 

x  +  y  =  2  a. 

Whence 

y  =  2  a  —  x. 

(4) 

Then  in  (3), 

6  x  +  20  a  —  10  x  =  18  a. 

Whence 

a 

X  ~  2* 

and  in  (4), 

3  a 

y  2 

8. 

7.5  m  +  3  n  =  66, 

(i) 

.25  m  +  .5n  =  0. 

(2) 

From  (1), 

75  m  +  30  n  =  606, 

or 

5  m  +  2  n  =  4  b. 

(3) 

From  (2), 

m  =  —  2  n. 

(4) 

Then  in  (3), 

—  10  n  +  2n  =  4  6. 

Whence 

71  —  ^  6, 

and  in  (4), 

m=  b. 

9. 

3x  —  3y  —  4a  =  x  —  6, 

(1) 

x  +  y  +  a  +  b  =  2(a  +  b). 

(2) 

From  (1), 

2x  —  3y  =  4a  —  b. 

(3) 

From  (2), 

x  +  y  =  a  +  b. 

(4) 

[(3) +  3(4)] +  6, 

7a  +  26 
x-  6  » 

and  from  (4), 

35  —  2  a 

V=  5  ' 

10. 

2  a  a 

(1) 

3x  7  y  3 
a  4a  2 

(2) 

From  (1), 

x  —  4  y  =  —  20  a. 

Whence 

x  =  4  y  —  20  a. 

(3) 

From  (2), 

12x  —  7y  =  6  a, 

and  using  (3), 

48  y  —  240  a  —  7  y  =  6  a. 

Whence 

y-  6  a, 

and  from  (3), 

x  —  4  a. 

11. 

x  +  y  =  a, 
x  —  y  —  b. 

Adding, 

a  +  b 

x  = - • 

2 

Subtracting, 

a  —  b 

y  = - • 

2 

CR 
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12. 


a(l)-(2), 

or 

Whence 
and  from  (2), 


ax  -j-  3  y  —  3  +  6  a, 
a?x  +  y  =  5  a. 

3  ay  —  y  =  —  2  a  +  6  a2, 
(3  a  —  1)  y  =  (3  a  —  1  )2  a. 
y  =  2a, 

3 

x  —  -  • 
a 


13. 


From  (1), 
In  (2), 
Whence 
and  from  (3), 


cx  +  y  =  3, 
c(y-  3)  =  x. 

y  —  3  —  cx. 
c  ( —  cx)  =  x. 
x  —  0, 
y  —  3. 


14. 


3(2)- 2(1), 
and  from  (2), 


4x  —  Sy  =  12  (a  —  6), 
Sx  —  2y  =  9a  —  Sb. 
x  =  3a, 
y  =  4  6. 


15. 


[2(2)  —  (1)]  -i-  6, 

and  from  (2), 


4x  +  2y  =  a, 

2x  +  4  y  =  b. 

2b  —  a 

V=  6~’ 

2a  —  b 
x  = - • 


16. 

4(1)-  (2), 


and  from  (1), 


17. 


2  x  —  ay 
8  x  —  by 
(b  —  4  a)  y 


V  = 


b, 

4  a. 

4(6  —  a). 
4  (b  —  a) 
b- 4a' 


62  -  4  a2 
2(6-  4  a)’ 


1 

£ 

3 

x 


y 

2 

y 

l 

y 

y 


а, 

б. 

3a  —  6. 
1 

6  —  3a 


(1) 

(2) 


(1) 

(2) 

(3) 


(1) 

(2) 


(1) 

(2) 


(1) 

(2) 


(1) 

(2) 


3(1)- (2), 


(3) 
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Substituting  from  (3)  in  (1), 


-  =  b  —  2a. 
x 

1 

x  — 


b  —  2a 


18. 


Adding, 


[(1)  -  (2)]  -f-  2, 


a  .  b 
-  +  -  _  c, 
x  y 

a  b 

- =  d. 

x  y 

2  a  , 

—  —  c  -j-  d. 
x 

2  a 

x  - - 

c  +  d 

b  c  —  d 


V  2 
2b 

y  = - -r 

c  —  d 


19. 

Adding,  etc., 
Subtracting,  etc., 


ax  +  by  =  a  +  6, 

ax  — by  —  a  —  b. 

2  a  . 
x  =  —  =  1. 
2  a 

2b 

y  —  —  =  l. 

2b 


20. 

C(2)  —  3  (1)]  -f-  &, 

and  from  (1), 


ax  —  by  =  c. 

3  ax  —  2  by  =  4  c. 

c 

y  =  v 
2  c 

x  —  — 
a 


21. 


ax  +  by  —  c, 

hx  +  ky  =  m. 

(bh  —  ak)  y  —  ch  —  am. 

ch  —  am 

V  = - • 

bh-ak 

(i ak  —  bh)  x  —  ck  —  bm. 

ck  —  bm 
-  • 

ak  —  bh 


(1) 

(2) 


(1) 

(2) 


(1) 

(2) 


fc(l)-6(2), 


x  = 
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20 

1.  Solving,  x  =  - — - 


2.  Let 
Then 

Whence 


x  =  the  decrease  of  the  base  in  feet. 
(a  +  h)  (b  —  x)  _  ab 
2  "2  * 
bh 

x  = - -• 

a  +  h 


3.  Let 
and 
Then 
and 

Whence 


x  =  the  greater  number, 
y  =  the  less. 
x  +  y  =  s, 
x  —  y  —  d. 

s  +  d '  _s  —  d 


4.  Let 

and 

Then 

and 

Whence 


x  =  the  first  number, 
y  =  the  second. 


x 

x  —  y  — 


x  = 


ay, 
b. 

ab 
a  —  1  ’ 


5  V 


a  —  1 


5.  Let 
and 
Then 

and 

Whence 


x  =  the  first  number, 
y  z=  the  second. 
x  +  y  =  b, 


x 

-  =  a. 

y 

ab 


a  T  1 


;  y  = 


b 

a  +  1 


6.  Solving, 
Then 


n  =  a  +  2  b  ;  d  =  a  +  6. 
n  _  a  +  2b 
d  a  +  b 


7.  Let 
and 

Then 


n  =  the  numerator, 
d  =  the  denominator. 


n  +  1 

d~ 


—  x- 


and 


n 


d  —  2 


=  y 


Whence,  solving  for  n  and  d,  n 


_y  —  %  xy  '  d_l-2y 


x  —  y 


x  —  y 
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8.  Let 

n  =  the  numerator, 

and 

d  =  the  denominator. 

n 

Then 

d 

n  +  2 

and 

=  c. 
d 

2b  ,  2 

Whence 

n-  ;  d -  • 

c  —  b  c  —  b 

9.  Let 

x  =  the  distance,  in  feet,  of  first  boy, 

and 

y  =  the  distance,  in  feet,  of  second  boy. 

Then 

x  +  y  =  l, 

and 

ax  =  by. 

bl  al 

Whence 

X~  ,  J  V  -  ,  7  ’ 

a  +  b  a  +  b 

10.  Let 

x  =  the  number  originally  at  80  cents, 

and 

y  =  the  number  originally  at  $1.10. 

Then 

80  x  +  llOy  =  100  h, 

and 

110  x  +  80i/  =  100  k. 

110  k  -  80  h 

Whence 

X  = - ; 

57 

110A-  80k 
y=  57  ' 

11.  Let 

x  =  the  cost  in  cents  of  first  book, 

and 

y  =  the  cost  in  cents  of  second  book. 

Then 

x  +  y  =  100  c, 

and 

x  —  y  —  d. 

100  c  +  d  100  c  —  d 

Whence 

X~  2  ’V  2  ' 

12.  Let 

a  =  the  number  of  dollars  A  has, 

and 

b  =  the  number  of  dollars  B  has. 

Then 

a  +  b  =  k, 

and 

a  —  h  —  b  h. 

k+  2h  ,  k  —  2h 

Whence 

a  =  — - ;  b  =  — - - 

2  2 

13.  Let 

a  =  the  number  of  dollars  A  has, 

and 

b  =  the  number  of  dollars  B  has. 

Then 

a  —  h  =  b  +  h, 

and 

2  (b  —  k)  =  a  +  k. 

Whence 

a  =  4:h  +  3k  )  b  =  2 h  3k. 
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14.  Let 

and 

Then 

and 

a  =  the  number  of  dollars  A  has, 
b  =  the  number  of  dollars  B  has. 
a  —  10  =  b  +  10  —  h, 

3  (b  —  k)  =  a  +  k. 

Whence 

60  +  4k -S  h 

a  = - ; 

2 

20+4  k-h 

b  = - - 

2 

15.  Let 

and 

Then 

and 

Whence 

a  =  the  number  of  dollars  A  has, 
b  =  the  number  of  dollars  B  has. 
a  +  b  =  40, 

a  —  h  +  k  =  b+  h  —  k. 
a  =  20  +  h  —  k ;  b  =  20  —  h  +  k. 

16.  Let 
and 

Then 

and 

a  =  the  number  of  dollars  A  has, 
b  =  the  number  of  dollars  B  has. 
a  -  r  =  |(6  +  r), 

6  +  r  —  8=|(a  —  r+8). 

Whence 

5r  +  56  112  —  5  r 

a  — - ;  b  = 

5  5 

17.  Let 

and 

Then 

x  =  the  number  of  dollars  at  a%, 
b  =  the  number  of  dollars  at  b%. 
x  +  y  =  1 000, 

and 

ax  t  by 

100  +  100  “ 

Whence 

10006-  100  c 

*  =  — 7 - ; 

b  —  a 

1000  a-  100  c 

y  = - 7 - 

a  —  6 

18.  Let 

and 

Then 

p  =  the  number  of  dollars  at  5%, 
q  =  the  number  of  dollars  at  4%. 
p  +  q  =  x, 

and  .05p  +  .04  q  —  y. 

Solving  for  p  and  q,  p  —  100?/  —  4x, 


19.  Solving, 

q  =  5x  —  100  y. 

4c 

a  —  — ;  6  =  4c. 

3 

19.  Solving, 
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20.  Let 

a  =  the  number  of  days  required  by  A 

and 

alone, 

b  =  the  number  of  days  required  by  B 

Then 

alone. 

ah  =  b, 

and 

1  1  1 

-  +  7  —  T* 

a  6  4 

Whence 

a  —  —(h  +  1);  b  =  4 (h  +  1). 
h 

21.  Let 

a  =  the  number  of  days  required  by  A 

and 

alone, 

b  =  the  number  of  days  required  by  B 

Then 

alone. 

Ill 

a  b  d ’ 

and 

6  _  2 
a  3 

Whence 

o  ;  9d 

a  —  0  ;  b  — - . 

9 -d 

22.  Let 

a  —  the  number  of  days  required  by  A 
alone, 

and 

b  =  the  number  of  days  required  by  B 
alone.  ' 

Then 

1  11 
a  b  5’ 

and 

a  1  Pr- 

II 

0\  1  to 
• 

Whence 

5  k  ,  5  k 

a  =  — ;  b  = - 

2  k-2 

23.  Let 

a  —  the  number  of  days  required  by  A 

and 

alone, 

b  =  the  number  of  days  required  by  B 

Then 

alone. 

1  .  1  =  1 
a  b  n 

and 

Whence 

2  a  =  6. 

a  —  %n;  b  =  3n. 
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24.  Let 

and 

Then 

and 

Whence 


a  =  the  number  of  days  required  by  A 
alone, 

b  =  the  number  of  days  required  by  B 
alone. 


1  ,  1_  1 
~  +  T  — 

a  b  p 
qa  =  b. 
V 


a  =  -0  +  1);  b  =  p(q  +  1). 
Q 
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(In  the  exercises  solved  below  the  given  equations  may  be  combined 
in  other  orders  than  the  one  shown.) 


1. 

x  +  y  +  z  = 

9, 

(1) 

x  —  y  —  z  — 

-3, 

(2) 

x  +  y  —  z  = 

5. 

(3) 

[(1)  +  (2)] 

-f-  2,  x  = 

3. 

(4) 

[(1)  -  (3)] 

-2,  *  = 

2. 

(5) 

Substituting  from  (4) 

and  (5) 

i  in 

(1), 

V  = 

4. 

2. 

x  +  y  +  z  = 

3, 

(1) 

2  x  +  ?/  —  z  = 

6, 

(2) 

x  —  y  —  2z  = 

0. 

(3) 

(1)  +  (2), 

3x  +  2y  = 

9. 

(4) 

2(1)+ (3), 

3  x  +  2/  = 

6. 

(0 

(4) -0), 

y  = 

3. 

Then  from  (5),  x  =  1, 

and  from  (1),  z=—  1. 


3.  x  +  y  +  z  =  0,  (1) 

3x  +  2?/  +  3z=  —  1,  (2) 

x  —  y  —  2  z  =  —  8.  (3) 

(1)  +  (3),  2x  —  z  =  —  8.  (4) 

(2)  — 2(1),  x  +  z=—  1.  (5) 

[(4)  +  (5)] -s- 3,  x  =—  3. 

Then  from  (5),  z  —  2, 
and  from  (1),  y  —  1. 

3A  +  13-  O  =  -  8,  (1) 

A— 413+20  =  9,  (2) 

2A  + 35  +  30=13,  (3) 


(1)  — 3(2),  135-70  =  -35.  (4) 

(3) -2(2),  1113-0  =  - 5.  (6) 

[(4)  —  7 (5)]  -= —  64,  B  =  0. 

Then  from  (5),  0  =  5, 

and  from  (2),  A  =  —  1. 

5.  3x  —  2?/  +  4z  =  9,  (1) 

2x  +  3y  -  2z  =  -  3,  (2) 

5x  +  2  y  +  3z  =  6.  (3) 

(1)  +  2  (2),  7x  +  4?/  =  3.  (4) 

3  (2) +  2  (3),  16x  +  13y  =  3.  (5) 

[13(4)-  4(5)]  -27,  x=  1. 

Then  from  (4),  y  =  —  1, 
and  from  (1),  z  =  1. 

6.  6A  +  5fc  +  4m  =  9,  (1) 

4  ^,  +  6  fc  +  5  m  =  5,  (2) 

5/i+4fc  +  677Z/  =  16.  (3) 

3(2)-  2(1),  8 A;  +  7m  =  -  3.  (4) 

6(2)  -4(3),  14 +  m  =  —  39.  (6) 
[7(5)  -  (4)]  -  90,  fc  =  -3. 

Then  from  (5),  m  =  3, 
and  from  (2),  h  =  2. 

7.  x  +  3?/  +  2z  =  17,  (1) 

2/-4z  =  -5,  (2) 

x  +  2  y  =  —  8.  (3) 

(l)-(3),  y  +  2z  =  25.  (4) 

[(4)  -  (2)]  -6,  z  =  5. 

Then  from  (4),  y  =  15. 
find  from  (3),  x  =  —  38. 


4. 
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8. 

3x 

—  y  —  2z- 

-2, 

(1) 

6x  +  z  = 

4, 

(2) 

CO 

1 

N 

II 

-11. 

(3) 

(2)- 

2(1), 

2y  +  5z  = 

8. 

(4) 

[3(4) 

-2(3)] 

-4-23,  z- 

2. 

Then  from  (4),  y  = 

-1, 

and  from  (1), 

x  = 

1 

3* 

9. 

X  +  y  = 

A, 

(1) 

y  +  2  = 

3, 

(2) 

z  +  x  = 

8. 

(3) 

(1)- 

(2), 

X  —  z  = 

-  2. 

(4) 

[(3)  +  (4)]  -4-2,  x  =  3. 

Then  from  (1),  y=—2, 

and  from  (3),  z  —  5. 


10.  2 p1  -  3p2  =  4,  (1) 

3Pi  +  P3  =  5,  (2) 

P2  ~  2P 3  =  2 •  (3) 
2(2)  + (3),  6Pl+p2  =  12.  (4) 

[(1)  +  3(4)]  20,  jp1  =  2. 

Then  from  (2),  p3  =  —  1, 
and  from  (3),  p2  =  0. 

11.  5x—7y  +  4z  =  3,  (1) 

6x  +  3y  —  5z=—3,  (2) 

4  x  +  6  y  +  3  z  —  25.  (3) 

5(1) +  4(2),  49x  —  23?/  =  3.  (4) 

4(3)— 3(1),  x  +  45?/  =  91.  (5) 

49  (5),  49  x  +  2205  y  =  4459.  (6) 

[(6)  _  (4)]  -4-  2228,  y  =  2. 

Then  from  (4),  x  =  1, 
and  from  (3),  z  =  3. 

12.  3A1  +  2A2  +  4A3  =  9,  (1) 

Ax  -  A2  -  2AS  =  3,  (2) 

A  j  —  3d2  +  2  A3  =  2.  (3) 

(1) — 3(25,  5A2  +  10A3  =  0, 

or  A2  +  2i3  =  0.  (4) 

(2)  -(3),  2A2-4A3  =  1.  (5) 

[(5) +  2  (4)] -4- 4,  A2  =  J. 

Then  from  (4),  A3=  — 

and  from  (2),  A1  =  3. 

CR 


1T3 

13.  -  +  l  -  -  =  1,  (1) 

x  y  z  ’  '  ' 


[(2) -(!)]-*•  2,  i=_i,z  =  -6. 

[(l)  +  (8)]  +  2,  i  =  h*  =  2. 

[(2) -  (8)]  +  2,  i  =  i.»  =  S. 


2  10 

3 

14.  -  +  — 

--=-3, 

(1) 

p  q 

r 

4  5 

6 

— 1 — 

-1 —  =  15, 

(2) 

p  q 

r 

1  5 

1  _  1 

— 1 — 

(3) 

p  q 

r  2 

15 

12 

2(1)- (2),  -- 
q 

- =  -21. 

r 

(4) 

(1)—  2(3), 

_  I  =  —  2,  r 
r 

_1 

~2 

Then  in  (4),  -  =  q  =  5, 

9  5 


4  5 

-  +  -  =  28.  (3) 

0  y 

3(1)- 2(2),  ---  =  -14.  (4) 

z  y 

[9(3)-  4(4)]  -77,  -  =  4 ,y  =  ~ 

y  4 

18  3 

Then  from  (2),  -  —  -,  x  = 

x  3  8 

and  from  (1),  -  =  2,  2  =  -  • 

z  2 
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1.  Let  x,  y,  and  z  represent  the 
three  numbers  respectively. 

Then  x  +  y  —  54. 

y  +  z  =  65. 
x  +  2  =  59. 

Whence  x  =  24,  y  =  30,  z  =  35. 

2.  Let  x,  ?/,  and  z  represent  the 
three  numbers  respectively. 

Then  x  +  y  +  z  =  70. 

x  +  y  =  45. 

1  =  5. 
v 

Whence  x  =  37|+  y  —  7^,  z  =  25. 

3.  Let  x,  2/,  and  z  represent  the 
three  sides  in  feet. 

Then  x  +  y  +  2  =  60. 

x  —  y. 
z  —  x  +  6. 

Whence  x  =  18,  y  =  18,  z  =  24. 

4.  Let  x,  ?/,  and  z  represent  the 
three  sides  in  feet. 

Then  x  +  y  =  53. 

x  —  y  =  19. 
x  +  y  +  z  =  62. 

Whence  x  =  36,  ?/  =  17,  z  =  9. 


5.  Let  x,  ?/,  and  z  represent  the 
three  sides  in  feet. 

Then  x  +  y  =  41. 

?/  +  z  =  46. 
x  -j-  z  —  57. 

Whence  x  =  26,  y  =  15,  z  =  31. 

6.  Let  x  and  y  equal  the  first  two 
numbers,  and  let  z  equal  the  third. 

Then  x  +  y  +  z  =  24. 

-  =  3. 

y 

£±i!=  5. 

Z 

Whence  x  =  15,  ?/  =  5,  z  =  4. 


7.  Let  x,  ?/,  and  z  represent  the 
number  of  degrees  in  the  three 
angles  respectively. 

Then  x  =  y. 

x  +  y  =  z. 

£  +  2/  +  z  =  180. 

Whence  x  =  45,  y  —  45,  z  =  90. 


8.  We  have  at  once 

A  —  12  =  B. 

7i  -  21  =  C. 

A  +  B  +  C  =  180. 
Whence  A  =  75,  B  =  63,  C  =  42. 

9.  Let  x,  ?/,  and  z  represent  the 
number  of  degrees  in  the  three 
angles  respectively. 

Then  x  +  y  =  z  +  30. 

z  —  15  (x  —  ?/). 
£  +  y  +  z  =  180. 
Whence  x  =  55,  y  =  50,  z  =  75. 


10.  Let  a,  6,  and  c  represent  the 
number  of  days  required  by  A,  B, 
and  C  respectively. 


Then 


1  1  1 

- 1 - -  —  • 

a  b  6 

1  1  1 

-  +  -  =  -• 
a  c  8 

111 

- 1 - —  -  • 

6  c  12 


Whence  a  =  ^8-,  b  =  16,  c  =  48. 


11.  Let  a,  6,  and  c  represent  the 
number  of  hours  required  by  the 
pipes  respectively. 


Then 


1  1  _  1 

a  +  b~  8* 

1  +  1  =  1. 

a  c  8 

1111 

-  +  T  +  -  =  T- 


Whence  a  =  24,  6  =  8,  c  =  12. 
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12.  Let 

and 

Then 


Whence 


x 

y 

z 


x  +  y  +  z 

z  —  y 

495  +  100  x  +  10  y  +  z 
X  =  4,  y 


the  hundreds’  digit, 
the  tens’  digit, 
the  units’  digit. 

19. 

3. 

100  z  +  10  y  +  x. 

6,  z  =  9. 


13.  As  in  Ex.  12, 

100  x  +  10  y  +  z  —  54  =  100  x  +  10  z  +  y. 
100  x  +  10  ?/  +  z  +  360  =  100?/  +  10  x  +  z. 
x  +  y  +  2  =  11. 

Whence  x  =  3,  ?/  =  7,  z  =  1. 
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1.  q2+6q+9|q+3  3.  x4  —  8x2  +  16  |x2  —  4 


q2  x4 


2q  +  3 

6q  +  9 

2x2  —  4 

-  8x2  +  16 

6q  +  9 

-  8x2  +  16 

2.  x2  +  10 ax  +  25  a2  |x  +  5q 


xl 


2x  +  5q 


10  ax  +  25  q2 
10  ax  +  25  q2 


4.  q4  +  4  q2x2  +  4  x4 1  q2  +  2  x2 
q4 


2  q2  +  2  x2 


4  q2x2  +  4  x4 
4  q2x2  +  4  x4 


5.  q4  +  2  q3  +  3  q2  +  2  a  +  1 (  a2  +  a  +  1 


q4 


2  q2  +  q 

2  q3  +  3  q2 

2  q3  + 

q2 

2  q2  +  2  q  +  1 

2  q2  +  2  q  +  1 
2  q2  +  2  q  +  1 

6.  x4  -  8x3  +  24 x2  -  32 x  +  16|x2  -  4x  +  4 


x4 


2  x2  —  4  x 

—  8  x3  +  24  x2 

» 

—  8x3  +  16x2 

2  x2  —  8  x  +  4 

8  x2  -  32  x  +  16 
8x2  -  32  x  +  16 

176 


COMPLETE  SCHOOL  ALGEBRA 


7. 


x4  +  4  xzy  +  6  x2y2  +  4  xy 8  +  ?/4 1  x2  +  2  xy  +  y2 


x4 


2  x2  +  2  xy 


4  x3?/  +  6  x2^/2 
4x3y  +  4x2?/2 


2  x2  +  4  xy  +  y2 


2  x2y2  +  4  x?/3  +  y* 
2  x2?/2  +  4  xyz  4-  y 4 


8.  c4  —  10  c3  4-  21  c2  4-  20  c  +  4 1  c2  —  5  c  —  2 

c4 


2  c2  —  5  c 

-  10  c3  +  21  c2 

—  10  c3  4-  25  c2 

2c2-  10c-2 

—  4  c2  +  20  c  +  4 

—  4  c2  +  20  c  +  4 

9.  n6  —  6  n4  +  10  n3  +  9  n2  —  30  n  4-  25 1  n3  —  3  n  +  5 

ne 


2  n3  —  3  n 

—  6  n4  +  10  n3  +  9  w2 

—  6?i4 

+  9n2 

2  n3  —  6  n  4-  5 

10  n3  —  30  n  4-  25 

10  n3  —  30  n  4-  25 

10.  c4  -  6c3  4- 13c2  -  12c  +  4|c2  -  3c  4- 2 

c4 


2c2  -  3c 

-  Gc3  4-  13  c2 

-  6c3  4- 

9  c2 

2  c2  —  6  c  4-  2 

4  c2  —  12  c  +  4 
4  c2  —  12  c  4-  4 

11.  4a6  4- 12  a5  4-  5 a4 -  22  a3 -  23 a2  4-  8 a  4-  16|2a3  +  3a2-  a-  4 

4  a6 


4  a3  4-  3  a2  4- 12  a5  4-  5  a4 
+  12  a5  +  9  a4 

4  a3  4-  6  a2  —  a 

-  4  a4 -22  a3- 23  a2 

—  4  a4  —  6  a3  4-  a2 

4a3  4- 6a2— 2a- 

-  4 

-  16a3- 24a2  4-  8a +  16 

-  16  a3  —  24  a2  +  8  a  +  16 

12.  c4  —  4  c3a  4-  6  c2a2  —  4  ca3  4-  a4 1  c2  —  2  ca  +  a2 

c4 


2  c2  —  2  ca 

—  4  c3a  +  6  c2a2 

—  4  c3a  +  4  c2a2 

2  c2  —  4  ca  +  a2 

2  c2a2  —  4  ca3  +  a4 
2  c2a2  —  4  ca3  +  a,4 
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13.  25  ?/4  +  30  xys 

25  y* 


11  x2y 2  —  12  xzy  4-  4  x4 1 5  y1  +  3  xy  —  2  x2 


10  ?/2  +  3  x?/ 


30  xy3  —  11  x2y 2 
30  x?/3  4-  9  x22/2 


10  y2  +  6  xy  —  2  x2 


—  20  x2?/2 

—  20x2y2 


12  xsy  +  4x4 
12  xsy  +  4  x4 


14. 


9  a6  —  36  a4x  —  24  a3x2  +  36  a2x2  +  48  ax3  +  16x4 1 3  a3  —  6  ax  —  4x2 
9a6 


6a3— 6ax 


—  36  a4x  —  24  a3x2 

—  36  a4x  +  36  a2x2 


6a3—  12  ax  —  4x2 


—  24  a3x2 

—  24  a3x2 


4-  48  ax3  4-  16x4 
+  48  ax3  +  16  x4 


15.  9  c4  —  12  a&c3  —  2  a2&2c2  4-  4  a3&3c  +  a4&4 1 3  c2  —  2  abc  —  a2&2 

9c4 


6  c2  —  2  a&c 

—  12  a&c3  —  2  a262c2 

—  12  a&c3  -f  4  a2&2c2 

6  c2  —  4  abc 

—  a2&2 

—  6  a2&2c2  +  4  a3&3c  +  a4&4 

—  6  a2&2c2  4-  4  a3&3c  4-  a4&4 

16.  c6  —  4  xc3  4-  2  a2xc3  +  a4x2  —  4  a2x2  +  4  x2 1  c3  —  2  x  +  a2ft 


c6 


2  c3—  2  x 

—  4  xc3  4-  2  a2xc3 

—  4xc3 

4-  4x2 

2  c3  —  4  x  4-  a2x 

4-  2  a2xc3  4-  a4x2  —  4  a2x2 

4-  2  a2xc3  4-  a4x2  —  4  a2x2 

17. 


4 

4 


4  c2 

c4 

c2 

18. 

9  a2 

3 

a 

5 

+  25 

2- 

”  5 

-*-34-T 
a2  4 

a 

 2 

4-  - 


4  c2  c4 

- 1 - 

5  25 

4  c2  c4 

5~  +  25 


9 


az 


6 

a 


-3  + 


a^ 


19.  x4  —  4  x3  +  6  x2  —  2  x  +  1 1  x2  —  2  x  +  l 

x4 


2  x2  —  2  x 

—  4  x3  4-  5  x2 

—  4  x3  4-  4  x2 

2  x2  —  4  x  4-  | 

x2  —  2  x  4-  \ 
x2  —  2  x  4-  1 
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20.  a4  +  4a3  +  4a2-  —  -  —  +  - 
a4  3  3  9 


a2  +  2  a  — 


2  a2  -f  2  a 


4  a3  +  4  a2 
4  a3  +  4  a2 


2 

4  a 2 

8  a  4 
~T  +  9 

3 

3 

4  a2 

8a  4 
T  +  9 

3 

21. 


x 


4  —  ,r,3 


X2 


+  —  + 


2x2 


5  +  1 

3  9 


X2 


5  +  1 

2  3 


x* 


2x2  — 


x 


rp£ 

X3  - 


-x3  +  - 


22. 


2  x2  —  x  +  - 
3 


25  m4  10  ?7i3 
4  *  3 

25  m4 


2x2 

x  1 

3 

~3  +  9 

2x2 

x  1 

—  —  H — 

3 

3  9 

127  m2  9 

- 2m  +  - 

18  4 


5  m2  2  m 
2  3 


3 

2 


 ~  2  m  10  m3 

5  m2  4 - 

3  3 


3 

10  m3  4  m2 

~+  T 


5m2  +  i^_? 

3  2 


15  m2  9 

- 2m  +  - 

2  4 

15  m2  0  9 

2  4 


1. 


44'89[67 

36 


2. 


51'84[72 

49 
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3. 


53'29  [73 
49 


4. 


62'41 [79 
49 


8  89 

142 

2  84 

143 

4  29 

149 

8  89 

2  84 

4  29 

127 


13  41 
13  41 


co  i  bo 
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5. 


92T6  [96 
81 


186 


11  16 
11  16 


6.  l/61/29 1 127 

1 


22 

247 


61 

44 


1729 

1729 


7.  2/46/49[  157 

1 


25 


1  46 
1  25 


307 


21  49 
21  49 


8. 


9. 


10. 


11. 


4/34/36 1208.413 
4 


408 


34  36 
32  64 


4164 

1  7200 

1  6656 

41681 

54400 

41681 

416823 

1271900 

1250469 

5'33'61  [231 
4 


43 


133 

129 


461 


461 

461 


16'56'SO 1407.038 
16 


807 


56  80 
56  49 


81403 


310000 

244209 


814068 


6579100 

6512544 


22/37'29  [473 
16 


87 


637 

609 


943 


2829 

2829 


12. 


13. 


14. 


32,83/29  [573 
25 


107 


7  83 
7  49 


1143 


34  29 
34  29 


63 

16 

63 

16 

189 

96 

378 

16 

3969 

256 

256 

42'25  65 
36 


125 


625 

625 


63  x  16 

Area  = - -  504. 


48 

48 


384 
192 
2304 
3025 
53'29  [73 
49 


55 

55 

275 

275 

3025 


143 


429 

429 


Area 


55  x  48 


=  1320. 


2 
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15.  104 

153 

18. 

2.57 

.32 

104 

153 

2.57 

.32 

416 

459 

1799 

64 

104 

765 

1285 

96 

10816 

153 

514 

.1024 

23409 

6.6049 

10816 

.1024 

.  2. 55  x. 32 

o  r.  Area  = - 

2.55  2 

3'42'25 1 185 

6.5025 

1 

4 

= .408. 

28 

2  42 

45 

250 

2  24 

225 

36 

5 

18  25 

• 

2525 

18  25 

2525 

Area  =  104  *  153  =  7956. 

2 

16.  645 

812 

19. 

2.05 

1.87 

645 

812 

2.05 

1.87 

3225 

1624 

1025 

1309 

2580 

812 

410 

1496 

3870 

6496 

4.2025 

187 

416025 

659344 

3.4969 

3.4969 

416025 


Area  = 


645  x  812  Y07'53'69  1037 


2 

1 

=  261870. 

203 

7  53 

6  09 

2067 

1  44  69 

1  44  69 

.7056 
.64 
164 


.84 


656 

656 


Area  = 


1.87  x  .84 


2 

=  .7854. 


17. 


109 

109 

981 

109 

11881 

8281 


3600 [60 
36 


91 

91 

91 

819 

8281 


Area  = 


2 

=  2730. 


20. 


60  x  91 


6.4271|2.5351 

4 


45 


242 

225 


503 


1771 

1509 


5065 


26200 

25325 


50701 


87500 

50701 


00 
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21.  884.3 129.7371 


4 

49 

484 

441 

587  4 

1330 

4 

U09 

5943 

22100 

17829 

5946- 

427100 

416269 

59474 

H  1083100 

594741 

22.  .0869|.2947 

4 

49 

469 

441 

584 

2800 

2336 

5887 

46400 

41209 

23.  .OO'32'IO'  |  .0566 

25 

106 

710 

336 

1126 

7400 

6756 

24. 

3.00|1.732 

1 

27 

200 

189 

1  CO 
CO 

1100 

1029 

3462 

7100 

6924 

CR 


25. 


6.  |2.449 
4 


44 


200 

176 


484 


2400 

1936 


4889 


46400 

44001 


26. 


27. 


28. 


29. 


2.6|1.612 

1 


26 


160 

156 


321 


400 

321 


3222 


7900 

6444 


2f  =  2.42/85'71 1 1.558 

1 

25 


142 

125 


305 


1785 

1525 


3108 


26071 

24864 


T\  =  .17/64/70[  .420 
16 

82 


164 

164 


840  7000 


V  (195)2  +  (28)2 

=  V38025  +  784 
=  V3W09I197 

1 

29 


288 

261 


387 


2709 

2709 
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30.  V (409)2  -  (391)2 

=  V 167281  -  152881 
=  Vl'44'00 
=  120,  side. 

Area  =  391  x  120  =  46920. 


31.  V (533)2  —  (92)2 


=  V 284089  -  8464 
=  V2756/25|525 
25 

102 


256 

204 


1045 


5225 

5225 


Perimeter =2x92  +  2x525  =  1234. 


32.  21  +  2w  =  46. 
I  —  w  =  7. 


.•.  I  =  15  and  w  =  8. 
V(15)2  +  82  =  V225  +  64 
=  V289 
=  17  yards. 


33.  s2+  s2=  (74)2  =  5476. 

s  =V27/38 1 52.32 
25 


102 


2  38 
2  04 


1043 

10462 


3400 

3129 

27100 

20924 


34.  V (52)2  +  (52) 2 

=  V2704  +  2704 
=  V  54'08 173.53 
49 


1 - 1 

CO 

tH 

508 

429 

1465 

7900 

7325 

14703 

57500 

44109 

35.  (2  x)2  -  x2  =  (10)2. 

3x2  =  100. 

T2  _  10  0 
x  —  3  * _ 

x  =  V 33.3333 


33.3333)5.77 

25 


107 


833 

749 


1147 


8433 

8029 


Hypotenuse  =  5.77  x  2  =  11.54. 


36.  (3x)2—  x2  =  162. 

8  x2  =  25(h_ 
x  =  V32. 
=  5.656. 
3x  =  16.96. 


37.  x2  +  (2.4  x)2  =  (52)2. 
x2  +  5.76  x2  =  2704. 

6. 76  x2  =  2704. 
x2  =  400. 
x  =  20,  width. 


Length  =  20  x  2.4  =  48. 


38. 


(100)2. 


25  x2 

l6~ 


10,000. 


x2  =  6400. 
x  =  80,  length. 

—  =  60,  width. 
4 

Area  =  80  x  60  =  4800. 


39.  (2x)2-x2  =  (10)2. 

3x2  =  100. 
x  = 

=  5.77. 
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40. 


BD  +  (3)2 
BD 2 


BD 

Area 


62. 

36-9 
27. 

V27 
5.196. 

6  x  5.196 
2 

=  15.58. 


42.  Let 


i/i  =  x. 


xN 


Then  (14)2  +  (- 
v  ’  \2 


=  x2. 


784  +  x2  =  4x2. 
x  = 


Area  = 


=  16.165. 
16.165  x  14 


=  113.15. 


41. 

AC 

=  BC 

43. 

s  = 

45-3 

=  8. 

= 

15. 

BD 2 

+  (4)2 

=  (8)2. 

(15)2- 

to 

II 

a2. 

BD1 

=  64-16 

.-.  a  = 

Vh1 

=  48. 

— 

12.99. 

BD 

=  V48 

=  6.928. 

44. 

s2- 

-Q  = 

(25)2. 

Area 

 6.928  x 

8 

3  s2  = 

2500. 

2 

s  = 

v^°-- 

=  27.71. 

= 

28.86. 
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1. 

3 

a  2. 

5. 

20  ale. 

9. 

6x1 

13. 

12  x2  •  asx  =  12  x3al 

2. 

akx2. 

6. 

2 

a3. 

10. 

12  ale. 

14. 

,3  3 

ca^e 2. 

3. 

3 .21x1 

7. 

1  4 
a  3X3. 

11. 

13 

2  a2xL 

15. 

„  3  2 

3  cfix*. 

a  b 

4. 

3xL 

8. 

_  4  2 

23X3. 

12. 

8x1 

16. 

xn  •  yn. 

a 

3a 

4  a 

19.  6 

■  $  =  2. 

17.  x»  • 

xn  — 

xn  . 

20.  3 

■  3  =  9. 

18.  (- 

cT 

eo 

(  —  64)1  = 

16.  (- 

“  4)  =  — 

64. 

21.  l 

•4  =  2. 

1.  V8  =  V4  •  2  =  2V2. 

2.  Vl2  =  V4  •  3  =  2  V§. 

3.  Vl8  =  V9T2  =  3  V2. 

4.  V20  =  V4T5  =  2  V5. 

5.  V45  =  V*D5  =  3  V5. 

6.  V50  =  V25  -2  =  5  V2. 

7.  V75  =  V25 .3  =  5  V3. 
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8.  V63  =  V9T7  =  3  V7. 

9.  V98  =  V49.2  =  7 V2. 

10.  2  V72  =  2  V36  •  2  =  12  V2. 

11.  3 V80  =  3 Vl6-5  =  12 VS. 

12.  5 Vl28  =  5 V64-2  =  40 V2. 

13.  Vl47  =  V49  *3  =  7  V§. 

14.  3  Vl62  =  3  V81  •  2  =  2 7  V2 . 
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15.  10Vl75  =  10V25  -7  =  50  V7. 

16.  Vl92  =  V64  -3  =  8  V3. 

17.  V243  =  V81  -3  =  9v3. 

18.  V245  =  V49.5  =  7  V6. 

19.  V343  =  V49 .7  =  7  V7. 

20.  V363  =  Vl21 .3  =  11  VS. 

21.  2  V720  =  2  Vl44  •  5  =  24  VE. 

22.  V1250  =  V 625  •  2  =  25  V2. 

23.  VlQ  =  V8^2  =  2  V2. 

24.  V24  =  V8V3  —  2  V§. 

25.  2  V40  =  2  V8V5  =  4  VH. 

26.  3  V56  =  3  VsV7  —  6  V7. 

27.  4V72  =  4V8T9  =  8V9. 

28.  5  V96  =  5  V8  •  12  =  10  VI2. 

29.  V54  =V27  *2  =  3a/2. 

45.  2  V xs a  =  2  Vx2  -  xa 


30.  V81  =  V27  -3  =  3  VS. 

31.  Vl35  =  V27  -5  =  3  VE. 

32.  3  Vl89  =  3  V27  •  7  =  9  Vi. 

33.  7  Vl28  =  7  V64  •  2  =  28  V2. 

34.  Vl92  =  V 04  •  3  =  4  V3. 

35.  V250  =  Vl25  •  2  =  5V2. 

36.  8  V375  =  8  Vl25  •  3  =  40  Vs. 

37.  V448  =  V64  •  7  =  4  V7. 

38.  2  V625  =  2  Vl25 . 5  =  10  VE. 

39.  Va3  =  Va2  •  a  =  aVa. 

40.  Vab  =  Va4  •  a  —  a2  V a. 

41.  Vice3  =  V4x2  •  x  =  2x  Vx. 

42.  V8x2=V4x2-2  =  2x V2. 

43.  V8x3  =  V4x2  •  2x  =  2xV2x. 

44.  V  a3x2  =  V a2x2  •  a  =  axV a. 

=  2  xV  ax. 


46.  3  V8  a3x  =  3V4  a2  •  2  ax  =  6  a  V2  ax. 

47.  5  x  V4  a5x3  =  5  x  V4  a4x2  •  ax  =  10  a2x2  Vox. 

48.  Va4  =  Va3  •  a  =  a  Va. 

49.  V ab  =  Va3  •  a2  =  aVa2. 

50.  2  a  Vx7  =  2  a  Vx6  •  x  =  2  ax2  V x. 

51.  V8x4  =  V8x3-x  =  2xVx. 


52.  V27  x5  =  V27  x3  •  x2  =  3  x  Vx2. 

53.  3  x  V4  a3x  —  3  x  V a3  •  4  x  =  3  ax  VTx. 

54.  5  x  V4  a2x3  =  5  x  Vx3  •  4  a2  =  5  x2  V4  a2. 

55.  V27  a3x  =  3  a  Vx. 

56.  V 56  a4x  =V8  a3  •  7  ax  =  2  a  Wax. 


58.  V4  -4V3  =  V4(l_V3)  =  2  Vl_V3. 

59.  Vl8  +  9  V3  =  V9  (2  +  V3)  =  3  V2  +  V3. 

60.  V 100  -  25  V5  =  V25(4-V5)  =  5  V4-V5. 

61.  V9  V2  -  27  =  V9  ( V2  -  3)  =  3  VV2  -  3. 

62.  Vb2  -  R2  V3  =  Ve 2(1  -  V3 )  =  R  V 1  _  v.3. 

63.  Ve2  +  4E2V5  =  Vb2(i  +  4V5)  =  R  Vl  +  4V5. 

64.  V52  V3  -  252  =  V25(V3-25)  =  5  V V3  -  25. 

65.  Va2x2  +  a3  Vx  =  Va2(x2  +  a  Vx)  =  a  V&2  a  Vx. 
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1.  Vf  = 

2.  V*  = 

3-  VS 


VF£=  jVs. 

Vg  •  &  —  4  Vs. 


15 


'  5 

Wl5. 


Vf  =  Vj#  =  Va _ 

V|  =  y^  =  Vf-i5  _ 

Vf  =  Vf*  =  V  A  •  7  =  f V7. 
Vj  =  Vff  =  VA-35=^V35. 

Vi = Vff = VyV  ■  10 = ?  ^io- 
V|  = 
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4.  yi=vf =vtt2 

5.  V§=  Vf  =Vf-6 

6.  VI  =  Vf  =  Vf  -6 

WI5. 


—  V-xV  •  ^  —  i  Vi 

7. 

8. 

9. 

10. 

11. 

12. 


Xo  =Vf  -10=  jVio. 

13.  3  Vf  =  3  Vff  =  3  V*  -21  =  $Vzi. 

14.  2  Vf  =  2Vff  =2V-215*10=  fVlO. 

15.  Vf  =  Vff  =  V  *  10  =  f  VlO. 

16.  Va  =  Vt$  =  V3y  -  is  =  j  V15. 

17.  3  VjV  =  3  Vff  =  3  V3V  •  2i  =  f  V21. 

18.  2  V/s  =  2  Vff  =  2  V3V  •  10  =  i  VlO. 


=  fV2. 

=  3LV6. 
2  V6c 


19.  3a  VT3T  =  3a  V^  =  3a  VTfT'33  =  YJ^33' 

20.  3  a2  VS  =  3  «2  V^  =  3  a2  V  ^  .  6  =  ^  Vq. 

21.  Vf  =  Vf  •  3  =  f  V3. 

22.  Vl—  (f)2  =  Vf  =  Vf  •  2  =  §  V2. 

23.  V9-(f)2  =  VV-  =  Vf^3  =  |  VS. 

24.  V25  —  (|)2  =  V-V-  =  V-V-  •  3  =  f  V3. 

25.  V2  +  (|)2  =  VW  =  i  Vl37. 

26.  V81  -  (|)2  =  V ■2-f-2-=  V-V-  •  3  =  |  V3. 

27.  Vl21  -  (-V-)2  =  V1!1  =  V^-f 1 . 3  =  y- Vf 


28. 

Vl69  — 

(H?)2=  V-1!  *  •  3 

29. 

\l=- 

v/3jB  =  1  V3£. 

\  9  3 

30. 

In* 

\/T  = 

VF=iv*- 

31. 

l3x2 

X  4 

=  fV5. 

32.  Ve2  +  £2  =  V2K2  =  bV2. 
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1i£!  =  ?Vl5. 

16  4 


„  18  R2  W  rz  B2 

35'  >]'T_TV2  =  \4 


(3  -  V2)  =  ^  V3  -  V2. 


36.  ^ 


B2 

B2x 

hr  + 

• -  :zz 

1  4 

2 

IB2 


B 


37'  Vt  +  ¥V2  =  Vf(l  +  2V2)  =  f Vl  + 2Vi- 

38.  =  -  ^^(4V2-2)  =  ^  V4V2-2. 

“iRlf  -#-*!«■  _ _ 

40.  ^16  +  8V2  =  ^8(2  +  V2)  =  2  V2  +  V2. 


41.  -\4si  +  3  V243  =  ^81  +  27  V3  =  ^27  (3  +  V3)  =  3  ^3  +  V3. 


2.  V 82  —  42  =V48  =  4V3. 
4 .4  V3 
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9. 


Area  = 


=  8  V3. 


(?*!) 


Area  = 


=  —  V3. 


2  8 

4.  Vl22  +  122  =  V288  =  12  V2. 

5.  s2  +  s2  =  (12)2. 

s  =  6  V2. 

6.  s2  +  s2  =  4  R2._ 

.*.  s  =  BV 2. 

7.  x  =V36  +  36  =6V2. 

8.  h2  =  82  +_82  =  128. 

.-.  h  =  8V2. 

7*2  =  (13)2_+  (13)2  =  338. 
.\h  =  13  V2. 


x2  = 

.'.  X  = 


10.  x2  +  x2 

.-.  X 


11. 


12. 


13. 


14. 


15. 


50. 

5V2. 

169. 

1#V2. 


s2 
.  8 

S2  = 

s  = 

q2  — 


8 

S2 

.  s 


a 
a 

Area 


2  _ 


(20)2  -  (10)2  =  300. 

10  Vs. 

(12)2  —  (6)2  =  108. 
6V3. 

(20) 2 j-  (10)2  =  300. 

10  Vs,  h  =  20. 

(24)2  -  (12)2  =  432. 
12  V3,  h  =  24. 

(12)2-  (6)2  =  108. 
6V3. 

12  *  6  —  =  36  VS. 


2 
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16. 


-  =  *-  ©’ 

a  =  -  V5. 

2 

S 


3  S2 


20. 


h2  =  -)  + 


3  R\2  10  R2 


h  =  -VTo. 


Area  = 


S--V  3 
2 


17.  s2 


©'= 


2 

100. 


=  ^Vi 


21. 


h2  =  R2  — 


h 


^V6. 


fE\2_  24  R2 
“  25 


3  s2 


=  100. 


22.  x2  +  x2  =  JK2. 

.*.  x  =  —  V2. 

2 


...  s  =  -23Q-V3. 

•2 id  V3  •  10  100  /- 

Area  =  — -  =  — —  V  3- 

2  3 

18.  s2  +  s2  =  (20)2j=  400. 

s  =  10  v2. 

s  .  s 

19.  Area  = - =  50. 

2 

s  =  10. 

h2  =  (10)2  +  (10)2. 

7i  =  10  V2. 


23. 


x  =  — 


R 

2 


r 


3R2 


y  =  -V  3 
2 


24. 


/i2  =  I?2  + 

=  —  (a2 

4  v 


2  a  +  5). 


h  =  —  Va2  —  2  a  +  5. 
2 
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1.  V27  +  Vl2  =  3  V3  +  2  V3  =  5  V3. 

2.  V45—  V20  =  3V5  —  2V5  =  V5. 

3.  2  V200  —  3  V8  =  20  V2  —  6  V2  =  14  V2. 

4.  V28  +  V63  =  2  V7  +  3  V7  =  5V7. 

5.  7  Vl8  —  V98  =  21 V2  —  7  V2  =  14  V2. 

6.  V75  —  V27  +  2  V48  =  5V3  —  3  V3  +  8  V3  =  10  V3. 

7.  V2+  =  V2+  l  V2  =  |V2. 

8.  "\/3 — •\/-^  =  ''/3 — ^V/3  =  §V3. 

9.  |+  VI  =  |+  i V3.  12  = 

'2  \  2  2  2 


10.  §+ Vf_=§+ §V3.  _ 

U.*  +  JE2  =  *  +  ™V».  13.  R  —  \I~y~  — 

14.  5  VI  -  •§  V2  =  |  V2  -  $  V2  =  V2._ 

15.  8  V|  -  ^72  =  12  V2  —  6V2  =  0V2. 


B 


«v§. 

2 
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16.  Vi  +  2V|-3V|=iV3+fV3- V6=§V3- Ve. 

17.  V|-  Vt9o  +  2  VTo  =  i-Vio-  T3oVio  +  2  VTo=i§  Vio. 

IS.  V^-V^0-2Vf  =  TVV30-2V30— |V30=-f3V30. 

!9.  v^  +  2Vv- Vv  =  *^o  +  »Vio-jVio  =  |§v^o. 

20.  V56  +  2  Vl89  =  2  Vl  +  6  V7  =  8  V7. 

21.  2  V320  -  V50  =  8  V5  -  5  V2. 

22.  V/25  -  V20  =  V5  -  2  V5  =  -  V5. 

23.  V9  +  Vl2=V32  +  2V3=V3  +  2V3  =  3V3. 

24.  V^+ 5Vl62  =  2V2  +  15V2  =  17V2. 

25.  2  x  V54x  —  3  Vl6x4  +  VI  x2  =  6  x  V2x  —  6  x  V2x  +  =  V2x. 

26.  V81x7  +  x  V375x4  -VlOx4  =  3x2  VIx  +  5x2V3x-V2x 

=  8x2V3x— V2x. 



ac 


28.  rs Vrs  +  •%/- — —  —  2 Vr4s4  =  rs Vrs  +  — Vrs  —  2rs Vrs 
\  r2s2  rs 

3/ — 


-Vrs  3/— 


- rs  Vrs. 

rs 


a 


30.  V3 x2  -  18 x  +_27  -  V27 (x2  +  2x  +  l)  =  (x  -  3)  V3  -  (3x  +  3)  VI 
=  —  2x  V3  —  6  VI. 
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1.  VI  •  VI  =  Vso. 

2.  Vl  -Vl  =  7. 

3.  2  VI  •  3  V2  =  6  a/6. 

4.  3V2. 5V2  =  30. 

5.  V2  •  VI  =  4. 

6.  VI  •  V27  =  9. 

7.  5?  •  20$  =  (100)$  =  10. 

8.  18$  •  8$  =  (144)1  =  12. 

9.  V5I  •  V75  =  V36  =  6. 


20.  5  Vim  .  5  Vim  =  75m. 

21.  (3  VIx)2  =  27 x. 

22.  Vl6  .VI  =  4. 

23.  VI.  Vl2  =  2V6. 

24.  (100)1.  (30)1  =(3000)1  =10  VI. 


19.  V2 u  •  VH  •  Wuv  =  4 uv  V3. 


18.  V75  a  •  (45  a)  2  =  15  a  V 15. 


17.  2  Vrs  •  7Vr3sH2  =  14  r2s2£. 


16.  2  Vx  •  V4  x3  =  4  x2. 


15.  -  V2.RV3  =  ~  V6. 
2  2 


11.  V11  •  V*  =  1. 

12.  ah  •  (6c)l  =  V abc. 

13.  R  V2  .  R  V3  =  E2  Vo. 
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25.  V8  •  V32  =  V256  =  4. 

26.  5 \/2a  •  3 \/l6a  =  30V4a2. 


27.  (Ve-V2)2=R- V2. 


34.  8  V|  =  V64  Vlr  =  V82. 

35.  12  V|  =  Vl44  •  V|  =  V240. 

36.  a  Vx  =zVa?  Vx  =  Va2x. 

37.  2  a  Vc  =  V4  a,2  Vc  =  V4  a2c. 

38.  V27 -V2  =V54. 

39.  5  \/2  =  V125  -V2  =  V250. 

40.  2V§  =V8V3  =V24. 

41.  2V4=V8.V4=V32. 

42.  3 VJ=V27 V|=V9. 


43.  =  ^ 

\a  \a 

_  t  _ 

44.  (a  +  x) \l— —  =  V(a  +  x)8^/— —  =  V(a  +  x)2. 
v  ’  Xa  +  x  \a  +  x 


32.  7  V3  =V49  V3  =Vl47. 

33.  10  V5  =  VlOO  V5  =  V500. 


1.  V2-  3 
3V2  +  5 

+  6  -  9  V2 
+  5V2-  15 

-4V2-  9 
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3.  4  V7  -  3 
4V7  -  3 

112-  12  V7 
-  12V7  +  9 

121  -  24  V7 


5.  3  V2_+  V3 

-  V2  +  2  V3 

-  6-  V6 

+  6  V6  +  6 

5V6 


2. 


2  Vs  —  4 

3  V5  +  3 

30  -  12  V5 
+  6V5-12 

18-  6V5 


4.  2V7  -  3  V2 
2  V7  -  3V2 

28-  OVU 
-  6Vl4+  18 

46  -  12  Vl4 


6.  2VB-3V2 

3V5  +  2V2 

30-  9VlO 
+  4VlO-  12 

18  -  5  VlO 


7.  V5  —  V3  +  V2 
V5-V3  +  V2 _ 

5  _  Vis  +  V10 

+  3  —  Vl5  _  —  V6 

+  2 _ +  VlO  -  Vs 

10-2  Vl5  +  2  VlO  -  2  V6 


9.  EV 2-2 

eV  2-3 

2  -K2  —  2  R  V2 
-  3R  V2  +  6 

2  R2  —  5  R  V2  +  6 


8.  3  V2  +  2  V3  +  V§0 
V2  +  V3  —  V5 

6  +  2  V6  +  2  Vl5  _ 

6+3V6  +3  VlO 

-  5  V6  -  2  Vl5  -  3  VlO 

12 

CK 


10.  RV3-RV2 
R  V3  +  2B  V2 

3R2  —  R2V6 

-  4E2  +  2R2  V6 

-  R2  +  E2V6 
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11. 


R-  -  V  2 


2 

R 

2 


R--V 2 


E2-—V2 


R2  f-  R2 

- V  2  +  — 

2  2 


SR2 


-  R2  V 2 


R  R  /— 

12.  —  -j —  "v  3 
2  2 

R  R  r~ 

-  +  -  V3 
2  2 

R2  i?2 

X  +  XV3 

+  5!V3-  +  3-^ 

4  4 

R2  +  —  V§ 

2 


13.  ?  ( V5  -  l)2=  5  (6  _  2  Vfi)  =  3R-RV5. 

14.  (-Vs  —  — \2=  — —Vs. 

\2  2/2  2 


R2 


V  2  2  /  2 


R2  R2  /- 

+  —  Vs. 
2 


16-  VMFP)2 = 
=Vf^=fV2’71- 


17.  =  V2  - 


5R2-2R2V5  +  R2 
16 


/lO  R2  +  2  R2  V5  R  /— - ~7= 

=  \ - i6 - =IV10  +  2V5, 


18.  i  =  V2  “  (B  ~  f  V2  +  IP  V8  - 


-  3  R2 


=  — \/  4  V3  —  3' 
2 


19.  *= V2  -[f(VB-i)J  =  VB2-^r+ 


2  R2  V  5  R2 

4  T 


=  -  V2  V5  -  2. 

2 


4 
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20.  h  =  yj(R  V2  +  V2)2  +  V2  -  V2 ) 

=  ^2  R2  +  R2  V2  +  ^  -  ^V2 

=  -Vio  +  3V2. 

2 

Area  =  1  (r  V2  +  V2^  ^  V2-  V2^  =  ^  V4  -  2  =  5!  VsL 

21.  (2  +  2  V3)2  -  4  (2  +  2  V3)  =  4+8  V§  +12  —  8  —  8  V3  =  8. 

2  +  2  V3  is  a  root. 

22.  (J_  jV4l)2-7_(j-iV4l)  +  2 

=  -¥-5^41  +  -V  -  ¥-  +  jVii  +  2 

=  -94?  -  -948-  +  2  =  0.  Yes. 


1.  V2  z  —  7  =  3. 
2x-  7  =  9. 

2  x  =  16. 

£  =  8. 

Check.  'x/lO  —  7  =  3. 

3  =  3. 


Page  264 

2.  V3£-  5  =  6. 

3£  -  5  =  25. 
3  £  =  30. 
£  =  10. 

Check.  V30  —  5  =  5. 

5  =  5. 


3.  Vx  —  6  =  V5c 
£  —  6  =  5. 

£  =  11. 

Check.  Vll  —  6  =  V5. 

V5  =  V5. 


4.  V2£  +  3=  V7. 

2  £  +  3  =  7. 

2  £  =  4. 

£  =  2. 

Check.  V4  +  3  =  Vt. 

V7  =  V7. 


5. 


Check. 


VI^T 


6.  £  —  3  —  6  =  0. 

V£  -  3  =  6. 

£  —  3  =  36. 
£  =  39. 

Check.  V39  — _3  —  6=0. 

V36  -6=0. 
6-6  =  0. 


7.  2  VSx  +  1  -8  =  0. 

12  £  +  4  =  64. 
12  £  =  60. 
£  =  5. 

Check.  2Vl5  +1  —  8  =  0. 

8-8  =  0. 
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8.  2V5x-4  +  3  =  11.  14.  2  v'  3  £  —  9  +  4  =  0. 


5  x  —  4  =  16. 

5x  =  20. 

3x  —  9  =  —  8. 

x  =  b 

x  =  4. 

Check. 

2  vT  —  9  +  4  =  0. 

Check.  2 V20— 4  +  3  =  11. 

2-4  +  3  =  11. 

11  =  11. 

15. 

-4  +  4  =  0. 

3Vx  —  2=V2x  +  3. 

9. 

<N  CO  < 

II  H 

rH  !“• 

1  1 

co> 

9x  —  18  =  2x  +  3. 
7x  =  21. 

x  =  3. 

Check. 

x  =  y. 

V9-l=2. 

V8  =  2. 

Check. 

3V3-  2  =  V6  +  3. 

3  =  3. 

10. 

V2x  +  1  =  3. 

2x  +  1  =  27. 

2x  =  26. 

x  =  13. 

16. 

2  Vx  +  3  =  Vx  +  18. 
4x  +  12  =  x  +  18. 

3  x  =  6. 
x  =  2. 

Check. 

\/26  +  1  =  3. 

3  =  3. 

Check. 

2  V2  +  3  =V2  +  18. 

2  V5  =  2  V5. 

11. 

V4x  —  6  =  4. 

4x  —  6  =  64. 

*  =  ¥• 

17. 

3V2x  —  6  =  2Vx  +  4. 
18  x  —  54  =  4x  +  16. 
x  =  5. 

Check. 

V70  -6  =  4. 

4  =  4. 

Check. 

3VlO-6  =  2V5  +  4. 
6  =  6. 

12.  V2X  —  1  +  5  =  0. 

2x  —  1  =  -125. 
x  =  —  62. 

Check,  V-  124-1  +  5  =  0. 

V  —  125  +  5  =  0. 

-5  +  5  =  0. 


18.  V2  x  —  1  —  V2  —  x  =  0. 

2x— 1  =  2  — x. 

x  =  1. 

Check.  V2-  1-V2  -  1  =  0. 

1-1  =  0. 


13.  3‘v/2x  +7  =  6. 

2x  +  7  =  8. 
x  =  ^. 

Check.  3Vl  +  7  =  6. 

6  =  6. 


19.  V4x  —  3  —  V3x  +  5  =  0. 

4x  —  3  =  3x+6. 
x  =  8. 


Check.  V32-3-  V24+  5=0. 

V29-V29  =  0. 
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20.  V6x  —  5  —  V5x  +  7  =  0. 

6x  —  5  =  5x  +  7. 
x  =  12. 

Check.  V72  — _5  —  V60  +  7  =  0. 

V67-V67  =  0. 

21.  2  V3  x  -  3  —  3  V2  +  x  =  0. 

12  x-  12  =  18  +  9x. 
x  =  10. 

Check.  2  V30  -  3  -  3_V2  +  10  =  0. 

6  V3  -  6  V3  =  0. 

22.  From  Hint  x  +  3  =  4. 

x  =  1. 

Check.  3  —  Vl  +  3  =  VI. 

3-2  =  1. 

1=1. 


23.  5—  V2x+5=V2x. 

25-  10  V2  x  +  5  +  2  x  +  5  =  2x. 

V  2  x  +  5  =  3. 

2x  +  5  =  9. 
x  =  2. 


Check. 


26. 


6  _  V4  +  6  =  VI. 
6-3  =  2. 


24.  7  —  V3x  =  V3x  +  7. 

49  —  14  V3  x  +  3x  =  3x  +  7. 

V3x  =  3. 
x  =  3. 

Check.  7  — V9=V9+7. 

7-3  =  4. 

25.  V3x  —  5  +  V.3x  +  7  =  6. 

3x  —  5  =  3x  +  7  —  12  V3  x  +  7  +  36. 
V3x  +  7  =  4. 

3x  +  7  =  16. 
x  =  3. 

Check.  V9  —  5  +  Vo  +  7  =  6. 

2  +  4  =  6. 


Check. 
27. 


Vx  +  V2  =  Vx  +  2. 
x  +  2  V2x  +  2  =  x  +  2. 

x  =  0. 

0  +  V2- VI  =  0. 


_ Vx_+_1— V2x  —  3  =V3x  —  2. 

x  +  1  —  2  V(x  +  1)  (2  x  —  3)  +  2  x  —  3  =  3  x  —  2. 

V  (x  +  1)  (2  x  —  3)  =  0. 

x  +  1  =  0,  and  x  =  —  1. 
2  x  —  3  =  0,  and  x  =  f . 

V—  1  +  1  —  V—  2  —  3  =  V—  3  —  2. 

—  V—  5  =  V—  5. 

.*.  —  1  is  no£  a  root^ _ 

Vf  +  1  -  Vs  -  8  =  Vj  -  2. 
Vj-o=Vf. 

|  is  a  root. 


Check. 
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28. 

x  - 

Check. 

29. 

x 

Check. 

30. 

Check. 

31. 

x 2 

Check. 


Vx  — 3  +  V2x  +  4  =  V3x  +  1. 

3  +  2  V(x  —  3)  (2x  +  4)  +  2x  +  4  =  3x  +  l. 
V(x-3)  (2x  +  4)  =  0. 

x  —  3  =  0,  and  x  =  3. 

2  x  +  4  =  0,  and  x  =  —  2. 

V3  —  3+V6  +  4  =  V9  +  1. 

0  +  Vio  =  VTo. 

_ _ +_  x  =  3  is  a  root. 

V-  2  -  3  +  V-  4  +  4  z=V-  6  +  1. 

V—  5  +  0  =  V—  5. 

•••  x  =  —  2  is  a  root. 


Vx  +  8  +  Vx  —  4=V4x  —  3. 

+  3  +  2  V(x  4-  3)  (x  —  4)  +  x  —  4  =  4  x  —  3. 

V(x  +  3)  (x-4)  =  x-l. 

x2  —  x  —  12  =  x2  —  2  x  +  1. 
x  =  13. 

Vl3  +  3  +  V 13  -  4  =V52-3. 

4  +  3=7. 


Vx  +  4  +  Vx  —  3  =  V4x  -  3. 


x  +  4  +  2  Vx2  +  x  -  12  +  a;  -  3  =  4  x  -  3. 

Vx2  +  x  —  12  =  x  —  2. 
x2  +  x  —  12  =  x2  —  4  x  +  4. 
5x  =  16. 
x  =  -V5-. 

+  4  +  V-'/  -  3  =  V^-S. 

6  Vi  +  VJ  =  7  vi 


Vx  —  3  _  Vx  —  4 

Vx  +  1  Vx  —  2 
-5x  +  6  =  x2  —  3x  —  4. 
x  =  5. 


32. 


Vx  —  3  V 


x 


V5  -  3  _  V5  -  4 
V5  +  1  V5  —  2 
V¥  =  VI 

v  <T  v  3* 


Check. 


Vx  +  2  Vx  —  1 
x2  —  4  x  +  3  =  x2  —  3x  —  10. 

_ x  =  13. 

Vl3  —  3  V 13  -  5 


or 


Vl3+_2  Vl3  —  1 
Vio  _  Vs 

Vl5  Vl2 
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1.  VlO^V2  =  ^  =  V5. 

V  2 

2.  Vis  W3  =  =  Ve. 

V3 

4.  V7^V3  =  pI^  =  |V21. 

V3  V3  3 

5.  2  V6  -  3V2  =  =  ?V3. 


6.  VI5^V3  =  ^^  =  iV30. 

V3.  V3  3 

r  2V7  V2  /— 

7.  2  V7  -4- V2  =  — — — —  =  Vl4. 

V2  V2 


3V2 

10.  8Vl5^4V5  =  ^  =  2V3. 

V5 


9.  6  -4-  2  V2  = 


Vl8_ 

6V-L=gy2. 

2V2V2  2 


11.  3V2  -  15  V8  = 


3V2  _  1 
15V8  5V4 

Vl8 


—  TO’ 


12.  V6  —  Vl8  -4-  V2  =  V6 - —  =  V6  — 3. 


V2 

Vl2  V24  _  2  2  ^ 

3  V3  _  3  3 


3V3 

_ =  =  iV3  +  — V2. 

2V2  2V2V2  2  4 


13.  (Vl2  —  V24)  -4-  3  V3  = 

,  r-  r  x  /-  V6  ,  15V2 

14.  ( V6  -  V9  +  18)  -  2  V2  = - -  + 

v  2  v  2 

,  t  \  9(3 +V2)  27+9 V2  27  9 

16-  9  +  (8"v5)=  =  ^ T  +  V2' 

V5  V5(V5+V2)  _5  +  VT0_5^  1^ 

17,  V5-V2  ~~  (V5  -  V2)  ( V5  +  V2)  5  -  2  33 

18  _2V3_  _  2V3(V3- V2)  ___a_9^n 

'  V3+V2  (V3  +  V2)(V3- V2)  _ 

4  V5  +  V3  _  (4  V5  +  V3)  ( V5  +  V3)  _  23+5  VlS . 

V5  —  V3  (V5  —  V3)  (Vs  +  V3)  2 

V3  +  V7  (VS  +  V7)  (V7  +  2)  _  7+V2I  +  2V3  +  2V7 

20.  — — - - 7= - 7=  —  0 

V7  -  2  (V7  -  2)  ( V7  +  2) 

21.  5  +  3  V2  =  5  +  3(1.4142)  =  5  +  4.242  =  9.242. 

22.  7  —  3  V5  =  7  —  3  (2.23607)  =  7  -  67082  =  .291. 


23. 


7+V6  7  +  2.449 


=  3.149. 


3  3 

24.  —  =  i V6  =  -  (2.449)  =  .816. 
V3  3  3 
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OK  +  1  1  f—  1 

25  ~VE  ~  =  1  +  5v5  =  1  +  g  (2.236)  =  1.447. 


2  _  2  V3  +  2V2 


=  2(1.7320)  +  2(1.4142)  =  6.292. 


26.  -  _  _  _ 

V3-V2  3-2 

27-3  V8 -V7  =  3  (2.8284)  _  2.6457  =  5.839. 

30.  ^=dV3l 


28.  V3  -  V2  =  V3  -  1.414213 
=  1.259. 

„Q  Va  VaVx  1  /— 

— -  = - -  =  -  Vox. 


Vx  VxV; 


a 


X 


31. 


Vax2  ^ 
2  Vax  2 


3  V&x 


=  7.  \  t  =  ~r  Va6. 


36 


1. 

Transposing, 

Adding  (—  |)2  =  4? 

Extracting  the  square  root, 

2. 

Transposing, 

Completing  the  square, 
Extracting  the  square  root, 

3. 

Extracting  the  square  root, 

4. 

Transposing, 

Extracting  the  square  root, 

5. 

Transposing, 

Completing  the  square, 
Extracting  the  square  root, 

6.  x(x  +  4)—  3(x  +  4)  =  0. 
Removing  parentheses  and  com- 

binin§’  *2  +  *  _  12  =  0. 

x2  +  x  =  12. 
x2  +  x  +  i  =  12  +  1  =  4J>-. 

X  +  ?r  =  i  5- 
X  =  3,  —  4. 
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x2  —  4  x  —  32  =  0. 

x2  —  4  x  =  32. 
x2  —  4  x  +  4  =  36. 
x  —  2  =  ±6. 
x  =  8,  —  4. 

x2  —  2  x  —  15  =  0. 

x2  -  2  x  =  15. 
x2  —  2x  +  1  =  16. 
x  —  1  =  +4. 
x  =  5,  —  3. 

x2  =  18. 
x  =  ±  4.24. 

x2  -  25  =  0. 
x2  =  25. 
x  =  +  5. 

x2  —  7  x  —  18  =  0. 
x2-  7x  =  18. 

x2  —  7  x  +  4¥9-  =  18  +  -49  = 

*  -  £  =  ±  -V-. 
x  =  9,  —  2. 

7.  ?/  +  6  =  y2. 

y2  —  y  =  6. 

Completing  the  square, 

2/2-2/  +  i  =  6  +  l 

V  -  1=  ±  f. 

?/  =  3,  —  2. 
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8.  4x2  —  4x  —  3  =  0. 

x2  —  x  —  f  =  0. 

/y»2  _  rp  -  3 

%b  * ks  -  ^  • 

X2  —  X  +  4  =  1* 

X  —  |  =  i  1- 
X  =  ^, 

9.  22  —  512  +  2i  =  0. 

22  —  V-2  =  -  f. 

^--V-«+(-J^)2=-f  +  -W- 

-  81 
_  1  6  ' 

z-hl=±b 

z  =  5, 

10.  |  —  x2  =  2  x. 
x2  -f  2  x  =  f . 

x2  +  2  x  +  1  =  f . 

X  +  1  =  i  |  • 

rr  -  1  _  5 

^  —  2’  2’ 

11.  2x2  —  9x  +  4  =  0. 

x2  —  §x  +  2  =  0. 
x2  —  f  x  =  —  2. 

^_|x  +  (-  t)2  =—  2  +  !i 

—  49 
~  T<?‘ 

*“l=±  ¥• 

X  =  4,  i. 

12.  2  £2  —  3  £  =  9. 

*“f  =±l’ 

t  =  3,  ^  • 

13.  3  x2  -  5  =  70. 

3x2  =  75. 
x2  =  25. 
x  =  ~t~  5. 

14.  x2  +  8  =  4  x2  —  40. 

3x2  =  48. 
x2  =  16. 
x  =  ±  4. 


15.  5  x  =  6  x2  —  14. 

14  =  6x2  —  5x. 

7  —  x2  —  %  x. 

&  +  T2?\  =  f  4  4 

=  X2-fx+(-y52)2- 

±  ll  -  X—  tV 
x  =  2,  — 

7r 

16.  x2  -  —  -  1  =  0. 

12 

7»2  _ _  7  rp  -  I 

M/  2  —  i.  • 

**-**+(- 

—  5 

—  5  7ff* 

^  —  274  =  i  f  f ' 

X  =  “  f  • 

17.  6£2-13£  +  6=0. 

£2  -  =-  1. 

i2 -¥-«  +  (-  ii)2=-i+m 

—  2  5 
—  T44- 

/  _  13  —  i  5 
c  ll“±  T2’ 

/  —  3  2 

^  —  2’  3* 

18.  42  +  2x2  =  —  19x. 
x2  + A£x=-21. 

x2  +  -y  x  +  (J59-)2  =-  21  + 

_  2  5 
—  T<I* 

X  +  J49-  =± 

x  =  -  6,  -  |. 

19.  Writing  the  double  sign  be¬ 
fore  both  members  would  be  equiva¬ 
lent  to  writing  the  two  equations 

x  +  2  =  ±5,  (1) 

—  (x  +  2)  =  ±5.  (2) 

But  (2)  may  be  multiplied  in  both 
members  by  —  1,  giving 

x  +  2  =  5.  (3) 

Now  (3)  plainly  is  equivalent  to 
(1),  and  because  of  the  way  in  which 
it  was  obtained  it  is  equivalent  to  (2). 
Hence  (2)  and  (1)  are  equivalent, 
and  no  root  is  retained  by  attaching 
the  double  sign  to  both  members. 
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21.  p2  +  lOp  +  17 
p2  +  lOp 
p2+  10p  +  25 
p  +  5 
P 


0.  x2  —  | 

-  17. 

8. 

±2V2. 

-  5  ±  2  V2. 


+  (—  i9n)2  —  t  +  tV<j 

-  «*• 

X— 

a:  =  2,  — 


Extracting, 

V2  =  1.4142. 

Hence  p  =—  5  ±2.8284. 

p  =  -  7.828, 
-2.172. 

22.  x2  +  2  x  —  4  =  0. 

x2  +  2  x  =  4. 
x2  +  2  x  + 1  =  5. 

x  ±  1  —  ±  "s/ 5. 
x  —  —  1  ±V5. 
Extracting,  V5  =  2.236. 

Hence  x  =—  1  ±  2.236 

=  1.236, 

-  3.236. 


26.  1  —  4  v2  =  2  v. 

1  =  4  u2  +  2  v. 
v2  +  =  £. 

r2  +  1  u  +  iV  =  i  +  tV  =  tV 

(See  Ex.  22)  u+l=±lV5 

=  ±  1(2.236). 
v  =  -l  ±  .559 
=  .309,  -  .809. 

27.  _  x2  -  6  V3x  =-  9. 
x2-6V3x+(-3V3)2=-9  +  27=18. 

x  —  3V3  =  ±  3V2. 

x  =  3(V3±  V2). 
But  V3  =  1.7321, 

V2  =  1.4142. 


23.  x2-2x-3i  =  0. 

x2  —  2  x  =  |. 
x2— 2x+  1=  f. 

x  —  1  =  ±  |V2. 

(See  Ex.  21)  x  =1±  §  (1.4142) 

=  1  ±  2.1213. 
x  =  3.121, 

-  1.121. 

24.  3x2— 6x  +  l  =  0. 


x  =  3(3.1463), 

3  (.3179) 

=  9.439,  .954. 

28.  _g2-3gV2  +  4=  0. 

-  3  V2g  +  (-  f  V2)2  =-  4+|=l. 

q  —  §  V2  =  ±  lV2. 

(See  Ex.  21)  g=(§±  1)  V2 

=  2.828,  1.414. 


x2  —  2  x  =  — 
x2  —  2x  +  1  =  §. 

x  —  1  =  ±  l"s/6. 

Extracting,  V6  =  2.449. 
Hence  x  =  1  ±  .816 

=  1.816,  .184. 

25.  9x  =  5x2— 2. 

2  =  5x2  —  9x. 


29.  x2  +  5  =  6  —  4x  —  3  x2. 

4  x2  +  4  x  =  1 . 
x2  +  x  =  !• 

X2  +  X  +  1  =  !• 

(See  Ex.  21)  x  +  i  =  ±-?- =  ±  ■—? 

V2  2 


=  ±  .707. 
x  =  —  1  ±  .707 
=  .207,  -1.207. 
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30.  3  +  —  =  Sp. 

3  p 

9p  +  1  =  9  p2. 

1  =  9  p2  —  9  p. 

p2-p  =  4. 

p*-p+i  =  4  +  j  =  4f. 
p  ~  4  ~  ^  4 

=  ±4(3.605). 
p  —  .5  ±  .601 
=  1.101,  -.101. 


32.  x4  —  5x2  +  4  =  0. 

x4  —  5  x2  =  —  4. 

X4-5x2  +  (-  |)2=_  4+2^9. 

x2-f=±|. 

x2  =  4,  1. 
x  —  ±  2,  ±1. 


33.  9  x4  —  13  x2  +  4  =  0. 

x4  —  y  x2  =  —  f . 

X‘-V-^  +  (-}|)2=_4+  1|}. 


-  2  5 

—  3  2¥  * 

x2-if  =  ±xy. 


X 


2  _ 


1  4 


x  —  ±  i,  ± 


34.  9x4—  82  x2  +  9  =  0. 

x4  —  y2-  x2  =  —  i  . 


x4-  yx2  +  (-  -y-)2=—  i  +  iff-L 

-  1600 
8T  ‘ 

x2  -  y = ±  y . 

x2  =  9,  i. 
x  =  ±  3,  ±4* 

35.  x4-  10x2+  24  =  0. 

x4  —  10  x2  =  —  24. 
x4  —  10x2  +  25  =  1. 

x2  —  5  =  ±  1. 
x2  =  4,  6. 
x  =  ±  2,  +  V6. 


36.  4x4—  13  x2  +  3  =  0. 

_  1_3.  — _  3 

X4  _  y  x2  +  (V)2  =  -  !  +  iff 

-  w- 

x2-y  =  ±y. 

x2  =  3,  1. 
x  =  ±  V3,  ±  4* 


37.  16x4  —  81x2  +  5  =  0. 

n* 4  8  1  /y»2  5 

x  Jg-X  —  Tg-. 

„4  _  8  1  r2  i  /  8  1  \2  _ _  5  i  £5fil 

X  T3X  +  V  32l  “1^+1021 


Xz  —  = 


&1 
3  2 

X2  = 


X  = 


=  5+il 

T(5  2¥f 

±SI- 

tV 
±  V5, 


+  1 


4- 
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1. 

x2  + 


12  x2  +  7  x 

r"2  + 


X'5 


T2 


X 


=  5. 

~  iV 

A 
_  2  8 
—  5  7i 

X  +  A  =  ± 


172  X  +  (274)2  ~  A  + 


4_9 
5  7  5" 


24 

X 


1  L 

2  4  ‘ 


5 

T2> 


2.  (5x— 2)(x— 6)  =  (2x— 12)(2x— 4). 
5x2  -  32  x  +  12  =  4x2  -  32  x  +  48. 
x2  =  36. 
x  =  +  6. 


3.  4x2  +  15  x  =  —  9. 

x2  +  y-x  =  —  f . 

x2  +  y  x + (y- )2 = - 1 + yy = 14. 
x  +  y  =  ±4. 

X  =  —  3,  —  f . 

4.  x  +  1  =  20  x2. 

20  x2  —  x  =  1. 


xz 


X 


2  _ 


20 

20  X  +  (“  A)2 


JL_  X  —  _JL_ 

A  -  O  A 


1_ 
2  0* 
—  _  1 


X  A 


=  ± 


X  = 


1  6"33  +  A 

8  JL 

Tfi  00' 

9 

¥3' 

1  _  1 
4’  5* 
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5.  25 y2—  20 y  + 12  =  0. 

J*. 

12  +  4  16 


y2  -  %y 


li. 


X  = 


2/2  -  f  2/  +  (-  |)2  = 


25 


25 


y 


_  2. 
5 

2/ 


±f- 
6  _  2. 
5’  5* 


x2  +  2  a; 
x2  +  2  x  +  1 
x  +  1 
x 


x  +  2 
=  3. 

=  4. 

=  ±2. 

=  —  3,  1. 


6. 


6  x  +  x2  +  3 
4  x2  —  4  x  +  1 
(2x  —  l)2 
x 


7.  (3  x  +  6)  (x  —  3) 

3x2  —  3x  —  18 

.2 


9. 


10. 


X*  = 
X  = 


2— 3x2+  lOx. 

0. 

0. 

£• 

(2x  +  l)(x— 2). 
2  x2  —  3  x  —  2. 
16. 

±  4. 


12. 


x^ 


8. 


5  +  4-15  =  0. 

3  x 

x2  +  12  x  -  45  =  0. 

x2  +  12  x  =  45. 
x2  +  12  x  +  36  =  81. 

x  +  6  =  ±  9. 
x  =  3,  -  15. 

l  +  ?-?  =  o. 

3  9a 
3  a  +  a2  —18  =  0. 
a2  +  3  a  =  18. 

18  + f  =  ^k 

±t- 

3,  -  6. 


a2  +  3  a  +  | 

«  +  I 

a 


3x  1 
2  2 
9x2  +  3x 
x2  +  ^x 
x2+£x  +  BV 

X 


3x 

=  2. 

—  2 
—  F* 


l+^F  =  -9- 
£• 

+  1  =  4-  3 
2  —  F* 

1  _  2 
F’  3* 


x-  5  2 

2x2+  5x  —  25 
x2  +  |x 
x2  +  f  x  +  (|)2 


x  +  | 

X 


+  -  =  0. 


0. 

2_5# 

¥+» 

W- 

4-  -M- 

5  _  K 

F»  °’ 


13. 


3$ 

"2 


- =  0. 


0. 

4. 

4 

F* 

7 

3*  /— 

±  J  v  2L_ 


t-2 

4-3£2  +  6« 

3  £2  —  6  £ 

£2  -2t 
t*-2t  +  l 
t  - 1 

<  =  1  +  JV21. 

x  5x  _  3 

5  —  x  12  2 

12  x  +  5x(5  —  x)  =  18(5  —  x). 
Whence 

5  x2  —  55  x  +  90 
x2  —  11  x  +  18 
x2  —  11  x 
X2  —  11  X  +  if-l 


14. 


15. 


x-V- 

X 

x  5 


x  —  2  2 

2  x2  —  5  x  (x  —  2) 
Whence  x2— 2x— 8 
x2  —  2  x 
x2  —  2  x  +  1 
x  —  1 
x 


=  0. 

:  0. 

18. 

:-18  +  i}i 

-  49 

:  i  i- 
:  9,  2. 

2  —  x 

x 

2(2— x)(x— 2). 

0. 

8. 

9. 

i  3. 

4,-2. 


TEACHERS’  EDITION 


201 


16. 


s  —  2  s  +  2 
16  (s  4-  2)  —  8  (s  —  2) 
15s2  +  8s-  12 
s2  +  t85  *  = 
S2  +  T85  *  +  (A)2  = 

S  +  T5  = 

S  = 


15 

IT 

-  15  (s2 

0. 


-4). 


I  +  ^#5 

±  T5- 

I."*- 


17. 

12(3  +  x)  (6 
Whence 


3  +  x 


5  —  x 


4  4-  x  12  6  —  x 

x)  —  (4  +  x)  (6  —  x)  =  12  (5  —  x)  (4  +  x). 
x2  +  22x-  48  =  0. 

x2  +  22  x  =  48. 
x2  +  22  x  +  121  =  169. 

x  +  ll  =  ±18. 
x  =  2,  -  24. 


18. 

6(1  +  x)  (5 
Whence 


1  +  x 


1 

6 


3  —  x 


2  -f  x  6  5  —  x 

x)  —  (2  +  x)  (5  —  x)  =  6  (3  —  x)  (2  +  x). 
x2  +  15x  — 16  =  0. 
x2  +  15  x  =  16. 
x2  +  15  x  +  (-1/)2  =  16  + 

x  + V  =  ±VL- 

x  =  1,  —  16. 


19. 


x  +  2  x  —  1 


x  —  4  x  +  5 
(x  +  2)  (x  +  5)  4"  (®  ~  I)  4) 
Whence  3x24-3x  — 6  = 

x2  4-  x  = 
x2  4-  x  +  £  = 


—  (x  —  4)  (x  4-  5). 

0. 

2. 


9 

¥* 


X4-  \ 


~  ±  §• 


x  =  1,  —  2. 


20. 


Whence 


x  —  2  x  —  1 
x  +  2  x  4-  1 
(x-2)(x  +  l)-(x-l)(x+  2) 
6x2  4-  20  x  +  12 
x2  4-  -Y- x 


=  6. 

=  6(x  +  2)(x  +  1). 
=  0. 

=  - 2. 
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21. 

Whence 


z2  +  -V°-x  +  (§) 


5\2  _ 


-  2  +  -¥  =  h 


x  +  #  =  ±  l  V7. 


x 


=-  4±  iV7. 


(3x  -  2)  (x  -  3)  =  (x  +  1)  (x  +  4). 
2x2  —  16  x  +  2  =  0. 
x2  —  8x  —  —  1. 
x2  -  8x  +  16  =  15. 

x  —  4  =±Vl5J_ 
x  =  4±Vl5. 


22.  x4  —  10  x2  +  16  =  0. 

x4  -  10  x2  =-16. 
x4  -  10  x2  +  25  =  9. 

x2  —  5  =  ±  3. 
x2  =_8,  2. 

x  =  ±  2  V2,  ±  V2. 


23.  x4  —  8x2  +  15  =  0. 

x4  —  8  x2  =  —  15. 
x4  —  8  x2  +  16  =  1. 

x2  —  4  =  ±  1. 
x2  =  3,  5. 
x  =  ±  V3,  ±  V5. 


24.  6x4  —  19  x2  +  15  =  0. 

x4-^x2=_ 

x4--i^x2  +  (-i|)2=-  f  + 

—  _i_ 
T44* 

7»2  _  1  3.  -  I  1 

X  T2  —  ±  IS* 

7*2  —  5  3 

X  =  ±  ^  V 15,  ±  ^  a/6. 


25.  8x4  —  18x2  +  9  =  0. 


xq 


xq 


|x2 


9  t*2 


+  (-  w 


_  9 

5* 
-  81  _ 
~  6  4 


X2  — 


*2  =  h  i 

x  =  ±  1  Ve,  ±  i  V3. 


1.  Let 
Then 
Whence 
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x  =  the  number. 
x2  +  2x  =  8. 

x  =  2,  —  4. 


2.  Let 
Then 
Whence 


x  =  the  number. 
2x2  —  x  =  28. 


x 


7 

2' 


3.  Let  x  and  x  +  2  represent  the  numbers. 

Then  x  (x  +  2)  =  675. 

Whence  x  =  25,  —  27. 

Therefore  x  =  25,  x  +  2  =  27, 

or  x  =  —  27,  x  +  2  =  —  25. 


3  6  1 

144 


_  9 
—  S4 
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4.  Let  x,  x  +  2,  and  x  +  4  represent  the  numbers. 


Then 

Whence 

Therefore 

3x  +  6  =  t(x2  +  2x). 
x  =  6,  —  2. 

x  =  6,  x  +  2  =  8,  x  +  4  =  10, 

or 

x=  —  2,  £  +  2  =  0,  x  +  4  =  2. 

5.  Let 

Then 

and 

Whence 

and 

x  =  the  width  of  the  field  in  rods. 
x  +  14  =  the  length  in  rods, 
x(x  +  14)  =  20  •  160. 

x  =  50,  root  —  64  rejected, 
x  +  14  =  64. 

6.  Let 

x  =  the  number. 

Then 

,  1  13 

x  T  —  —  —  • 
x  6 

Whence 

T  —  2  3 

^  —  3’  2  • 

7.  Let 
Then 

x  =  the  altitude  of  the  field  in  rods, 
x  +  36  =  the  base  in  rods, 

and 

*(s  +  36)  =  9 

2  2 

Whence 

and 

x  =  24,  root  —  60  rejected, 

£  +  36  =  go. 

8.  Let 

Then 

and 

Whence 

and 

x  =  the  side  of  the  smaller  field  in  rods. 
x  -f  16  =  the  side  of  the  larger  field  in  rods, 
x2  +  (x  +  16) 2  =  (40)  (160). 

x  =  48,  root  —  64  rejected, 
x  +  16  =  64. 

9.  Let 

Then 

and 

Whence 

and 

x  =  the  longer  leg  of  the  triangle  in  feet. 
x  —  31  =  the  shorter  leg  in  feet, 
x2  +  {x  -  31)2  =  412  =  1681. 

x  =  40,  root  —  9  rejected, 
x  —  31  =  9. 

10.  Let 

Then 

and 

Whence 

and 

x  =  the  longer  leg  of  the  triangle. 

|  x  =  the  shorter  leg, 
x2  +  (|  x)2  =  900. 

x  =  24,  root  —  24  rejected, 
fx  =  18. 
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11.  Let 

x  =  the  side  of  the  square  in  inches. 

Then 

—  =  the  side  in  feet, 

12 

and 

4x=  (is)' 

Whence 

x  =  576,  root  0  rejected. 

12.  Let  x  and  x  +  1  represent  the  dimensions. 
Then  the  longest  line  is  the  diagonal. 
Therefore  x2  +  (x  +  l)2  =  (x  +  2)2. 


Whence 

and 

x  =  3,  root  —  1  rejected, 
x  +  1  =  4. 

13.  Let  x  and  x  +  1  represent  the  edges  of  the  bins  in  yards. 


Then 

Whence 

and 

(x  +  l)3  —  x3  =  127. 

x  =  6,  root  —  7  rejected, 

X  +  1  =  7. 

14.  Let 
Then 

x  =  the  greater  rate  in  miles  per  hour. 
x  —  6  =  the  less  rate  in  miles  per  hour, 

and 

252  252  „ 

- = - +  1. 

x  —  6  x 

Whence 

and 

x  =  42,  root  —  36  rejected, 
x  —  6  =  36. 

15.  Let 

Then 

x  =  the  rate  going  in  miles  per  hour. 
x  +  3  =  the  rate  returning  in  miles  per  hour, 

and 

-+  IV11- 

x  x  +  3 

Whence 

and 

x  =  15,  root  —  rejected, 

x  +  3  =  18. 

16.  Let 
Then 

x  =  the  width  in  inches, 
x  +  2  =  the  length  in  inches, 
x  —  2  =  the  width  of  the  printed  portion, 

and 

Then 

Whence 

and 

x  =  its  length, 
x  (x  —  2)  =  \  x  (x  +  2) . 

x  =  6,  root  0  rejected, 
x  +  2  =  8. 
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17,  Let  x  =  the  original  price  of  one  orange  in  cents. 

Then  12  x  +  10  =  the  new  price  per  dozen  in  cents, 

12  x  +  10  6x4-5 


and 


12 


6 


Therefore 


or 

Whence 

and 


100 


x 


100 


-  6  = 


=  the  new  price  of  one  orange  in  cents. 
100 


-6  = 


6x+5 

~Q~ 

600 


x  6  x  +  5 

x  =  3£,  root  —  rejected, 
12  x  =  40. 


Ans.  —  40. 


Hence  the  original  price  was  40  cents  per  dozen. 


18.  Let 
Then 

and 

Whence 

If 

Therefore 

and 


x  =  number  of  minutesby  slower  pump  alone, 
x  —  32  =  number  of  minutesby  faster  pump  alone, 
1  1  _  1 
x  x  —  32  30 

x  =  12,  80. 

x  ~  12,  x  —  32  =  —  20,  which  must  be  rejected, 
x  =  80, 
x  -  32  =  48. 


19.  In  the  equation 
we  have  given 
Therefore 
Whence 


s  =  16£2 
s  =  1600. 

16  £2  =  1600. 

£  =  10,  root  —  10  rejected. 


20.  We  know  that 
and  since 
we  have 

But 


s  =  16  £2, 

£  =  the  time  in  falling  in  seconds, 

61  —  £  =  the  number  of  seconds  for  the  sound 
to  return. 

1152  =  the  rate  of  the  sound  in  feet  per  second. 


Therefore 


s  =  1152  (!/-£)  =  1152 
=  576(13-  2  £). 


Equating  the  two  expressions  for  s, 

16  £2  =  576(13  -  2 £), 

£2  —  36  (13  —  2  £). 

£2  -f  72  £  —  468  =  0, 

(£  +  78)  (£  —  6)  =  0. 

Whence  £  =  6,  root  —  78  rejected. 


But  if  t  =  6, 

then  s  =  16  •  62  =  576  feet. 

CK 
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1.  x2  +  2  6x  =  3  b2. 
x2  +  2  bx  +  b2  =  4  62. 

x  +  6  =  ±  2  6. 
x  =  6,  —  36. 

2.  x2  4-  4  cx  =  5  c2. 
x2  4-  4  cx  4-  4  c2  =  9  c2. 

x  +  2c=  +  3c. 
x  =  c,  —  5  c. 

3.  x2  —  8  cx  —  9  c2  =  0. 

x2  —  8  cx  +  16  c2  =  25  c2. 

x  —  4c=±5c. 
x  =  —  c,  9c. 

4.  x2  +  ax  —  2  a2  =  0. 

x2  -f  ax  =  2  a2. 


278 

5. 


6. 


7. 


a1 


x2  +  ax  4 —  = 


9  a2 


a  3a 
x  -f  -  —  -t  —  • 
2  '  2 


9. 


x  =  a,  —  2  a. 

x2  —  12  a  = 

x2  +  (4  —  3  a)  x  = 

„  „  n  x  /4—  3a\2 

x2  +  (4  —  3  a)  x  +  / — - — J  = 


x2  —  2  ax  =  1  —  a2. 
x2  —  2  ax  4-  a2  =  1 . 

x  —  a  =  ±  1. 
x  =  a  ±  1. 

x2  —  a2  =  0. 
x2  =  a2. 
x  =  ±a. 

a2x2  =  b2. 

2  62 
X2  = - 

a2 

b 

X  —  —  • 

a 

8.  x2  +  6x  =  2  62. 

„  62  9  62 

4  4 

6  36 

x  4 —  —  i - 

2  2 

x  =  6,  —  2  6. 

3  ax  —  4  x. 

12  a. 

16 -24  a  4- 9  a2 
4 

16  4-  24  a  4-  9  a2 


x  4- 


4  —  3a 


=  ± 


4 

4  4-  3  a 


x  = 


2 

3  a,  —  4. 


10. 


2  x2  —  3  Ax  —  2  A2  =  0. 

A2. 


2 

X2 - — X 

2 


3  A 


x2 - x  4- 


(-¥)’= 
3  A 


W+—h2  =  —  A2. 
16  16 


x - —  ==  ± 


5  A 


x  = 


2 A, 

2 
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11. 


10  x2  =  3  a2  —  ax. 
3  a2 


x2  -) — —  x  = 


a 


10 

a2 


10 


x2  H - x  -| - = 


10 


400 

x  H - 

20 


3  a2  a2 

+ 


=  ± 


10  400 

11  a 


121a2 

400 


20 


x  = 


a  3 

- » - a< 

2  5 


12. 


13. 


2  x2  —  5  kx  +  2  /i2  =  0. 
5  ftx 


x^  — 


=  -  42. 


x2  — 


5  hx 


+ 


h2  + 


(-¥)“=- 


5  A  3/t 

X  — -  —  - • 

4  4 

x  =  2  A  -  ■ 
2 


ax2  —  5  x  —  2  ax  +  10  =  0. 


25  7i2  9&2 


16 


16 


0  5  -(-  2  a  10 

x2  —  - - —  x  - - 

a  a 


xz  — 


5  +  2  a 


a 


x  + 


(- 


x  — 


5  +  2  a\2 
2a  / 

5  +  2a 


2  a 


=  ± 


10  t  25  +  20 a  +  4 a2  _  25  —  20a+4a2 
a  4  a2  4  a2 

5  —  2  a 


2  a 


x  =  — ,  2. 
a 


14. 


x2  + 


cx2  +  2  x  =  3  cx  +  6. 
2  -  3c  6 


x  —  - 


„  2  -  3  c  /2  —  3  c\2 

X2  4- - X  + 

'2c 
2-  3c 


( 


6  4  —  12  c  +  9  c2 

c+  4  c2 


4  +  12  c  +  9c2 

4  c2 


®  + 


—  + 


2  +  3c 
2c 


x  =  3,  — 


2c 
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15. 


ax2  +  a  —  a2x  +  x. 
ax2  —  (a2  +  l)x  =  —  a. 
a2  +  1 


x 


2  _ 


x  =—  1. 


a 


x 


2  _ 


a2  +  1 


/  a2  +  1\2  . 

x  +  ( - — )  =  — 1  + 

a  \  2  a  j 

a2  +  i  a2  —  1 
x - 1 - =± 


a4  +  2  a2  +  1  a4  -  2  a2  +  1 


4  a2 


4  a2 


2  a 


2a 


x  =  a,  - . 
a 


16. 


cx2  +  ax  =  2  cx  +  2  a. 

_  a  — 2c  2a 

x2  + - x  = - 

c  c 


X2  + 


a  —  2c 


x  + 


2c\2  2  a  a2  —  4ac  +  4c2  _  a2  + 4ac  + 4c2 

c  +  4  c2 


/a  —  2  c\  2  _ 

V  2c/ 


a  —  2c  a  +  2c 
X+  2c  _±  2c 

x  =  2,  —  -  • 
c 


4  c2 


1. 


From  (2), 
Then  in  (1), 
Whence 
and  in  (3), 
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x2  +  y  =  8, 

2x  +  ?/  =  5. 

y  —  5  —  2x. 
x2  +  6  —  2  x  =  8. 

x  =  3,  —  1, 
V=-l,  7. 


2. 


From  (1), 
Then  in  (2), 
Whence 
and  in  (3), 


x  +  y  =  5, 
x2  +  y2  =  13. 
y  =  5  —  x. 
x*  +  (5-  x)2  =  13. 

x  =  2,  3, 

V  =  8,  2. 


3. 


From  (2), 


x2  +  y2  =  25, 
3x  —  4?/  =  0. 
y  =  I*. 


(1) 

(2) 

(3) 


(1) 

(2) 

(3) 


(1) 

(2) 

(3) 
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Then  in  (1), 
Whence 
and  in  (3), 


x2  + 


TS 


= 
X  = 

V  - 


25. 

4,-4, 
3,  -  3. 


4. 


From  (2), 
Then  in  (1), 
Whence 
and  in  (3), 


x2  +  V1  —  25, 
x  —  Sy  =  5. 

x  =  Sy  +  5. 
(Sy  +  5)2  +  y2  =  25. 

y  =  0,  —  3, 
x  =  5,  —  4. 


5. 


From  (2), 
Then  in  (1), 
Whence 
and  in  (3), 


xy  =  12, 

2x  +  y  —  10  =  0. 

y  —  10  —  2x. 
x(10  —  2x)  =  12. 

x  =  2,  3, 

2/  =  6,  4. 


6. 


From  (2), 
Then  in  (1), 
Whence 
and  in  (3), 


x2  +  3  xy  —  25, 

2x  +  y  =  10. 

y  —  10  —  2x. 
x2+3x(10— 2x)  =  25. 

x  =  5,  1, 

y  =  0,  8. 


7. 


From  (1), 
In  (2), 

Whence 
and  in  (3), 


4p  +  5  q 
VQ  +  2 


(^) 


P 


6, 

0. 

6  —  5  q 


q  +  2  =  0. 


P 


-  9  A 

5’ 

-—1  & 

—  2* 


8. 


From  (1), 

In  (2), 

Whence 
and  in  (3), 


X 


4  x  —  3  ?/  =  30, 

X2/  +  12  =  0. 


4x  —  30 


y  = 


+ 12  =  o. 

®  =  6,  | 


2’ 


y=-  2,-8. 


(1) 

(2) 

(3) 


(1) 

(2) 

(3) 


(1) 

(2) 

(3) 


(1) 

(2) 

(3) 


(1) 

(2) 

(3) 
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9. 

From  (1), 

In  (2), 

Whence 
and  in  (3), 

10. 

From  (2), 
In  (1), 
Whence 
and  in  (3), 

11. 


SA  +  2B  =  5, 

AB  +  3  =  6  A. 

A,5~28-)+3  =  67l. 

A  =  ~  3,  ij, 
B  =  7,  f . 


x2  +  x?/  =  5, 
x  —  y  =  9. 
y  —  x  —  9. 
x2  +  x  (x  —  9)  =  5. 

x  —  5, 

y  =  -  4,  -  Jtf. 


x2  +  ?/2  +  y  =  46, 


2  x  +  2/  =  10. 

From  (2),  2/  =  10-2x. 

In  (1),  x2  +  (10  -  2  x)2  +  (10  -  2  x)  =  46. 

Whence  x  =  2,  -3g2, 

and  in  (3),  V  —  6,  —  -*5-. 

12.  x2  +  3  xy  +  ?/2  =  22, 

2x=  y. 

Then  (1)  becomes  x2  +  6x2  +  4x2  =  22^ 

Whence  x=V2,  -V2, 

and  in  (2),  V  —  2  V2,  —  2  V2. 

13.  x2  +  y2  —  4x  —  2y  =  20, 

3  x  —  y  =  10. 


From  (2), 

In  (1),  x2+  (3x-  10)2 
Whence 
and  in  (3), 


1. 

Whence 

2. 


Whence 


y  —  3x  —  10. 
4x-  2(3x-  10)  =  20. 

x  =  2,  5, 
y  =  -  4,  5. 
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x  —  y  =  3, 
x2  —  y2  =  45. 

x  =  9  ;  y  =  6. 

x  +  y  =  18, 
x2  -l-  ?/2  =  170. 
x  =  7,  11; 

2/  =  11,  7. 
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3.  Let 

and 

Then 

and 

Whence 


x  =  the  length  of  the  field  in  rods, 
y  =  the  width  in  rods. 
x  —  y  =  39, 

xy  —  1600.  (See  Ex.  5,  p.  276.) 
x  =  64,  root  —  25  rejected ; 
y  =  25. 


4.  Let  x  and  y  represent 
Then 
and 

Whence 


the  sides  in  feet. 
4  x  —  4  y  —  32, 
x 2  —  y1  —  208. 
x  —  17 ; 
y  =  9. 


5.  Let 
and 

Then 

and 

Whence 

6.  Let 

and 

Then 

and 

Whence 


x  =  the  length  of  the  rectangle  in  feet, 
y  =  the  width  in  feet. 

2x  +  2  ?/  =  92, 
xy  =  504. 
x  =  28,  18  ; 
y  =  18,  28. 

y  =  the  altitude  of  the  triangle  in 
inches, 

x  =  the  base  in  inches. 
x  —  y  —  5, 

—  25 . 144  =  150. 

2  24 

y  —  15,  root  —  20  rejected ; 
x  —  20. 


7.  As  in  Ex.  5, 


Whence 


2x  +  2y  =  Sc, 

c2 

xy  =  -- 


c 


8.  We  are  asked  whether  the  system 

x  —  y  —  3, 

-X2  +  2/2  = 


has  a  solution  in  positive  integers. 


From  (1), 

In  (2), 

Whence 

Solving, 

Since  neither  of 


y  —  x  —  3. 
x2  +  (x  —  3)2  =  115. 
x2  —  3  x  —  53  =  0. 

x=  iV221. 

these  values  is  an  integer,  the  answer  is  "  No. 


(1) 

(2) 
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9.  Let 

x  =  the  tens1  digit, 

and 

y  =  the  units1  digit. 

Then 

(10  x  +  y){x  +  y)  =  576, 

and 

10  x  +  y  +  3(*  +  y)  =  10  y  +  x. 

Whence 

x  =  4,  root  —  4  rejected  ; 

• 

y  =  8.  Ans. 

=  48. 

10.  Let 

p  =  the  principal  in  dollars, 

and 

r  =  the  rate  per  cent. 

Then 

pr  =  48, 

100 

(1) 

and 

(P  +  200)  (r  -  1)  _  50 

100 

(2) 

From  (1), 

pr  =  4800. 

(3) 

From  (2), 

pr  +  200  r  —  p  =  5200. 

(4) 

(4) -(3), 

200  r  —  p  =  400, 

(5) 

and 

p  =  200  r  —  400. 

(6) 

Then  (3)  becomes  (200  r  —  400)  r  =  4800. 

Whence 

1 

to 

II 

to 

n*. 

v# 

and 

r  =  6,  root  —  4  rejected. 

Then  in  (6) 

p  —  800. 

11.  Let  r  =  the  rate  in  miles  per  hour  of  the  slower, 

and  s  =  the  rate  in  miles  per  hour  of  the  faster. 

In  one  hour  they  travel  r  and  s  miles 
respectively. 

Hence  r2  +  (s  +  3)2  =  172, 

«  =  §  r. 

Whence 

r  =  8,  root  —  rejected  ; 

s  =  12. 
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1.  See  p.  13.  4.  8 . 6  -4-  4  =  12. 

2.  6  —  2  +  8  —  7=5.  5.  24 -  2-  3  =  4. 

3.  8+12-3-5  =  8+4-5  =  7.  6.  36-4-3-8+2  =  27-8  +  2  =  21. 

7.  (19  -  3  -  5)  (8  -  5)  -  (14  -  7)  =  4  -  3  -  2  =  6. 

8.  50-4(20-4-  2) -3+ 2- 7  =  50- 4- 12 -3  + 14  =  50- 16 +  14  =48. 

9.  12  -  8  -  2  +  10  -  3  -  6  +  8  •  2  =  12  -  4  +  30  -  6  +  16  =  48. 

10.  (28  -  14  -  24  -  8  -3  +  10)  x  (30  -  3  -  5  -  2)  =  (6  -  3  +  10)  (0)  =  0. 

11.  (16  -  32  x  48  h-  8  -  8  +  3)  +  (42  -  6  -  7  -  42  -  6)  -  6 

=  (3  -  8  +  3)  +  (49  -  42  -  6)  6  =  -  2  +  6  =  4. 


TEACHERS’  EDITION 


213 


Page  283 


1. 

See  p.  23. 

5.  See  pp.33  and  35. 

2. 

See  p.  22 

6.  See  p.  51. 

3. 

See  p.  51. 

7.  12- 

8  +  4 

-3  4  6  =  11. 

4. 

See  p.  33. 

8.  4  a  4"  3  a  — 

7a+6a— 2a  =  4a. 

9. 

5  a  —  3  c  4*  6 

12. 

6a-4a  =  2a. 

17. 

x2  —  5  x  +  6 

2a  —  6c  4-  H 

13. 

8  a3  —  15  a3 

2x2  4  8x  —  10 

4  a  —  c  —  9 

=  -  7  a3. 

—  x2  —  13  x  +  16 

11  a  —  10c  4-  8 

14. 

4x4-3 

18. 

a2  —  4  ac  —  3  c2 

10. 

3s-  4 1+  6 

8x4-6 

4  a2  +  10  ac  —  c2 

6s—  It-  8 

1 

1 

CO 

—  3  a2  —  14  ac  —  2  c2 

s  4-  $4-10 

15. 

7x2  —  10 

19. 

3a  —  25  —  6c 

10  s  -10 1+  8 

5  x2  +  20 

4a  +  65  —  7c  —  2 

2  x2  —  30 

—  a  —  85+  c  +  2 

11. 

a2  —  3  a  4-  1 

—  2  a2— 7a4-6 

16. 

5  x  —  6 

20. 

3  a2  —  2  c2  —  6  ac 

3  a2  4-  5  a  —  4 

2x-f  8 

5  a2  +  4  c2  —  3  ac 

2  a2  —  5  a  4-  3 

CO 

1 

1— * 

—  2  a2  —  6  c2  —  3  ac 

21.  x  — 3?/2  +  z  —  4ac  +  7  ax 

4  x  —  y 2  +  9  ac  —  5  ax  +  8 

—  3  x  —  2  y2  +  ^  —  13  ac  +  12  ax  —  8 

22.  a3  —  c  -f  3  x  —  a2m  —  8  ac 

4  a3  —  8x  +  4  a2m  —  10  ac  +  m 

—  3  a3  —  c  +  1 1  x  —  5  a2m  +  2  ac  —  m 


23.  6x2  —  11  x  +  8 
3  x2  —  5x  +  2 
3  x2  —  6  x  +  6 


24.  10  x2  +  8  cx  —  9  c2 
4  x2  —  3  cx  +  c2 
6x2  +  11  cx  —  10  c2 


25.  7  a2  -  10 ab  +  6b2 
4  a2  —  2  a5  +  52 

3  a2  -  8  a5  +  5  52 


2G.  9  x2  —  10  cx  +  4  +  c2 
8  x2  —  6  cx  +  c2 
x2  —  4  cx  +  4 


27.  $2  -  4  t  -  9 

3  $2  —  8  £  +  1 
4£2-  12  £  -  8 
-4 12  +  7 1  —  1 
8 12-  19 1-  7 


4i2  +  3 1-6 

-  8  ^2  +  4 1  +  5 

-  4£2  +  7£-  1 

(Ans.) 


28.  ax  —  ac  —  4  c2 
_ —  3  ac  +  4  c2 

ax  —  4  ac 

—  5  ax  +  4  ac  —  c2  +  a2 
6  ax  —  8  ac  +  c2  —  a2 


4  c2  —  8  ax  +  a2 

—  5  c2  +  3  ax _ +  4  ac 

—  c2  —  5  ax  +  a2  -f  4  ac 

(Ans.) 
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1.  See  index. 

2.  See  p.  9. 

3.  See  pp.  72-73. 

4.  See  p.  75. 

5.  +  4  ahz  _  6  a2b2 

—  4  a3b  +  a4. 

6.  _5  +  £_2i2  +  £3-3£4. 

7.  Yes.  It  makes  for  or¬ 

derly  arrangement 
and  accuracy. 

8.  See  p.  72. 

9.  xa  •  xb  =  xa  +  b. 

10.  See  p.  76. 

11.  (6x2  -  3x  +  4) 3  x 

=  18  x3—  9  x2  + 12  x. 

12.  3x  —  5 
4x  +  3 

12 x2-  20x 

+  9x  —  15 
12  x2  —  11  x  —  15 

13.  2s- St 
4s  +  5£ 

8  s2  -  12  st 

+  10  st-  15 £2 
8  s2- —  2  si  -  15  £2 

14.  x2  —  x  +  2 

3x  —  4 _ 

3  xs  —  3  x2  +  6  x 
—  4  x2  +  4  x  —  8 
3x3  —  7  x2  +  10  x  —  8 


15.  2x2  —  5x  +  3 

x2  —  5  x  +  6 

2  x4  —  5  x3  +  3  x2 

—  10  x3  +  25  x2  —  15  x 
_ +  12  x2-  30  x  +  18 

2x4  —  15  x3  +  40  x2  —  45  x  +  18 

16.  a4  +  2  a2  -  4 

a2  —  2  a  —  3 _ 

a6  +  2  a4  —  4  a2 

—  2  a 5  — 4  a3  +  8  a 

_ -3  a4  -  6  a2  +12 

a6  —  2  a5  —  a4  —  4  a3  —  10  a2  +  8  a  +  12 

17.  £3-  2£+  6 

£4  —  3  £3  —  £2 _ 

£7  -2£5+  6£4 

—  St6  +  6£4  —  18  i3 
_ -  t6 _ +  2t3  —  6t2 

£7  _  3  £6  _  3  £5  +  12  £4  _  16  £3  _  6  £2 

18.  2  s2  —  3  si  +  i2 

s2  +  5  si  —  4  i2 
2  s4—  3  s3i  +  s2i2 

+  10  s3i- 15  s2i2+  5  si3 

-  8 s2i2  +  12 si3-  4 £4 
2s4+  7  s3£  -  22  s2£2  +  17  si3-  4  £4 

19.  a2  —  ac  +  c2 
a2  +  ac  +  c2 

a4  —  a3c  +  a2c2 

+  a3c  —  a2c2  +  ac3 

+  a2c2  —  ac3  +  c4 
a4  +  a2c2  +  c4 


20.  a2  +  2  ab  +  62 
a2  —  ab  +  b 
a4  +  2  a3b  +  a2b2 

—  a3b  —  2  a2b 2  —  ab 3 

+  a25  +  2  ab2  +  53 
a4  +  a3b  —  a2b 2  —  ab3  +  a2b  +  2  ab2  +  b3 
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21.  4 h2  +  9 hk+6k2 
±h2  -9 hk  +  6fc2 

16  /i4  +  36  hsk  +  24  li2k2 

-  36  h*k  -  81  h2k 2  -  54  hks 

+  24  h2k2  +  54  hks  +  36  fc4 
1 ol?  -  33  h2k2  +  36  A;4 

22.  2  a2  +  4  ac3  -  3  c6 
2  a2  —  4  ac3  —  3  c6 

4  a4  +  8  a3c3  —  6  a2c6 

—  8  a3c3  —  16  a2c6  +  12  ac9 

—  6  a2c6  —  12  ac9  +  9  c12 

4  a4  —  28  a2c6  +  9  c12 

23.  t2  +  t  +  1 
t2-t  +  1 
A4  +  £3  +  A2 

-t*-t2-t 

+  t2  +  t+  1 
A4  +  A2  +1 

A4  —t2  +1 

t 8  +  A6  +  A4 

_  ^6  -t^-t2 

+  A4  +  A2  +  1 

A3  +1 

24.  x2  —  4  x  +  3  x?/  +  12  y  +  9  y2  +  16 
x  —  3  y  +  4 

x3  —  4  x2  +  3  x2y  +  12  xy  +  9xy2  +  16  x 

—  3x2y  +  12xy  -  9xy2  -  36y2  -  27  y3  -  48y 

+  4x2 _ +  12  xy _ -  16x  +  36  y2 _ +  48  y  +  64 

xs  +  36  xy  —27  y3  +  64 

25.  3x2  +  2x  +  5  =  3  •  52  +  2 . 5  +  5  =  75  +  10  +  5  =  90. 

26.  3A2-4A-f  8  =  3  (—  3)2  —  4  (—  3)  +  8  =  +  27  +  12  +  8  =  47. 

27.  9  -  8 1  +  5 12  -  3  £3  =  9  -  16  +  20  -  24  =  -  11. 

28.  2  a3  —  3  a2c  +  4  ac 2  —  3  c2  =  2  (3)3  —  3  •  32  (—  2)  +  4(3)  (—  2)2  —  3  (—  2)2 

=  54  +  54  +  48  -  12 
=  144. 

29.  15  (x-  a)-  6(x  +  a)  =  3  (5  a-  3x). 

15  (2  a  —  a)  -  6 (2  a  +  a)  =  3  (5  a  -  6  a). 

15  a  —  18  a  =  —  3  a. 

—  3  a  =  —  3  a.  Yes. 
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30. 


31. 


ax  (a  +  3)  +  a  (10  —  a2)  =  x  +  3. 
a  (a  —  3)  (a  +  3)  -f  a  (10  —  a2)  =  a  —  3  +  3 
a3  —  9  a  +  10  a  —  a3  =  a. 

a  =  a.  Yes. 

3  +  5  x  —  2  x2  3 


2x 


2.-2 


x  —  1  x  +  1 
3  2-0 


x2  —  1 

3  +  5. 0-  2. 0 


-2-1  -2+1 

3+  5(—  2)-  2 (—  2)2 


0-1  0  +  1  0-1 
—  3=  —  3.  Yes. 


-1-4  = 


(-  2)2-l 
3-10-8 


1.  See  pp.  87-88. 

2.  See  pp.  71  and  88. 

3.  See  p.  91. 

4.  See  p.  93. 


4-1 
-  5  =  -  5.  Yes. 
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6.  6x2  -  13x  +  6 
6  x2  —  9  x 


—  2x  +  3 


—  3  x  +  2 


5.  2  x2  —  5  x  +  3 
2  x2  —  3  x 

—  2x 

—  2x  +  3 


2x  —  3 


x  —  1 


8.  6  a3  +  6  a2  —  26  a  —  28 
6  a3  +  12  a2 

-  6  a 2 

-  6  a2 -12  a 

-  14  a 
-14a-  28 


—  4x 

—  4x  +  6 

7.  6  a2  +  23  at  —  55 1 2 
6  a2  -  10  at 
33  at 

33  at  -  55 1* 

2a  +  4 


3  a  —  5 1 


2  a  +  m 


3  a2  —  3  a 


9.  6x6  —  17  x5—  5  x4  +  25  x3  —  2  x3  +  5  x2 
6x6  —  15  x5  —  3  x3  +  x2  +  5  x 

—  2x5 

—  2  x5  +  5  x4 

-  10  x4 

—  10  x4  +  25  x3 


10.  s6  -  7  s3 

s6  +  2  s5  +  4  s4 _ 

—  2  s5  —  4  s4  —  7  s3 

—  2  s5  —  4  s4  8  s3 


-  8 


s2  +  2  s  +  4 
s4  —  2  s3  +  s  —  2 


s3 

s3  +  2  s2  +  4  s 


—  2  s2  —  4  s 

—  2  s2  —  4s  —  8 
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11.  x3  —  5  a2x  +  2  a3 

x3  +  2  ax2  —  a2x 
—  2  ax2  —  4  a2x 


x2  +  2  ax  —  a2 
x  —  2a 


—  2  ax 2  —  4  a2x  +  2  a3 
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12.  2  £4  —  7£3-12£2  +  ll£-2|-2£2-3£  +  l 
2  £4  +  3 £3  -  £2  1-  £2  +  5£-2 

—  10i8  —  lit2 
— 10£3  —  15  £2  +  5  £ 

4  £2  +  6£ 

4£2  +  6£-2 


13.  32x4  -  104x3  +  92 x2  —  2x—  601-  4x2  +  6x  +  5 
32  x4  —  48  x3  —  40  x2  —  8x2  +  14x  —  12 

-  56  x3  +  132  x2 

-  56  x3  +  84  x2  +  70x 

48  x2  —  72  x 
48  x2  -  72  x  -  60 


14.  a2  _  2 ab  +  b2  —  9 x2  —  a  +  b  +  3x 

a2  —  ab  —  3  ax  —  a  +  b  —  3x 

—  ab  3  ax  -(-  5“ 

—  ab _ +  b2  +  3  bx 

Sax  —  3  bx 

Sax  —  3  6x  —  9  x2 


15.  —4  c2  +  4  be  —b2  +  1  2c—  b—  1 

—  4c2  +  26c  +  2c  —  2  c  +  6  —  1 

2  6c  —  2  c  —  62 
2  6c _ —  62  —  6 

—  2c  +6 

-  2c  +6+1 


_3  a9  +  3a64  —  18a62  +  27  a 

—  3  a9  +  3  a562  —  9  a6 

—  3  a562  +  9  a5 

-  3  a562  +  3  a64  -  9  ab2 

9  a5  —  9a62 

9  a5  -  9  a62  +  27  a 


a4  -  62  +  3 _ 

—  3  a5  —  3  ab2  +  9  a 
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9.  (2  £2  -  3 £)  -  2  £  (3  +  t)  =  2 £2  -  3  £  -  6  £  -  2  £2  =  -  9  £. 

10.  (a  +  6)  a  -  (a  -  6)  6  +  3  ab  =  a2  +  ab  -  a?)  +  62  +  3  ab  =  a2  +  3  ab  +  b 2. 
U.  4x2  -  3  a2  -  (a  -  2x)  (3x  -  a)  =  4x2  -  3  a2  —  (—  a2  +  5  ax  —  6x2) 

—  4  x2  _  3  a2  a2  _  5  aX  +  6  X2 

=  10  x2  —  2  a2—  5  ax. 

12.  (x  -  4)  (x  -  3)  -  (x  -  3)  (x  +  2)  =  x2  -  7  x  +  12  -  (x2  -  x  -  6) 

=  x2-7x  +  12-x2  +  x+  6 

=  18  -  6x. 

13.  3  a  (a  —  6)  —  (a  +  6)  (a  —  6)  =  3  a2  —  3  a6  —  (a2  -  62) 

=  3  a2  —  3  ab  —  a2  +  b2 
=  2  a2  —  3  ab  +  &2. 

14.  (x  -  3)  (x  -  4)  —  (x  -  5)  (x  +  3)  =  x2  -  7  x  +  12  -  (x2  -  2  x  -  15) 

=  x2  —  7  x  +  12  —  x2  +  2  x  +  15 
=  27  —  5x. 

15.  6x  —  [—  (a  —  c)  +  (3c  —  4a)]  =  6x  +  (a  —  c)  —  (3c  —  4a) 

=  6  x  +  a  —  c  —  3  c  +  4  a 
=  6  x  +  5a  —  4  c. 

16.  7 c  —  [(3  c  —  4)  —  6  —  (4  x  —  3  a  —  c)]  =  7  c  —  (3  c  —  4)  +  6  +  (4  x  —  3  a  —  c) 

=  7c— 3c  +  4+  6  +  4x— 3a— c 
=  3c  +  4x  —  3a  +  10. 

17.  4x  -  2  (x  -  3)  -  3  [x  -  3  (4  -  2  x)  +  8] 

=  4x— 2x  +  6— Sx  +  9(4— 2x)  —  24 

—  4x  —  2x+6— 3x  +  36  —  18x  —  24 

=  18  -  19x. 

18.  3x-  2[1—  3(2x-3  -  a)  -  5{a-  (3x-  2a)-  4}] 

=  3x-  2  +  6 (2 x  —  3-  a)  +  10 {a  —  (3 x  —  2 a)  -  4} 

_3X_ 2  +  12x  —  18— 6a  +  10a  —  30x  +  20a  —  40 
=  —  15  x  +  24  a  —  60. 

19.  (a)  x  +  (-  y  -  3).  23.  (a)  x  +  (4 2  -  3 y). 

(b)  x-(y  +  3).  (&)  x-(3y-4z). 

20.  (a)  2 x+(y-  8).  24.  (a)  3x  +  {4y- Iz). 


(b)  2x-(8  -y). 


(b)  3x-  (7 2  -  4y). 


21.  (a)  7x+  (10-4?/). 
(6)  7x-  (4j/-  10). 


25.  (a)  2x  +  (5?/  —  2). 
(5)  2x-(2-  5?/). 


22.  (a)  x  +  (y  +  z). 


(b)  x-(-y-z). 


26.  (a)  3x  +  (62  —  8?/). 
(6)  3x  —  (8 y  —  6z). 


27.  (a)  x  -f"  ( —  y  z). 
(b)  x  —  (y  +  z). 
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1.  5x  4-  1  =  2x  4-  7. 

5x  —  2x  =  7—1. 

3  x  =  6. 
x  =  2. 

2.  1  +  x -I-  5x4- 17  —  0. 

6x  =-  18. 
x  =  —  3. 

3.  15x  =  3(4x-5). 
15x  =  12x  —  15. 

15  x  —  12  x  =  —  15. 

3x=  —  15. 
x  =—  5. 


4.  2  (x  +  2)  —  (x  +  5)  =  0. 

2x4-4— x— 5  =  0. 

x  =  1. 

5.  3(2x— 7)— 2(5— 2x)4-  1=0. 
6x-  21-  10  +  4x  +  1  =  0. 

10  x  =  30. 
x  =  3. 

6.  3  (x  +  2)  —  5  (2  x  —  3)  =  0. 

3x-f  6-10x4-15  =  0. 

—  7  x  =  —  21. 
x  =  3. 


7.  4(4x— 1)4-3  — 2(3  4- x)  =  0. 

16  x  —  44-3  —  6  —  2x  =  0. 

14  x  =  7. 

®  =  h 

8.  4(x  —  2)  4- 3(2  —  x)  —  3x  =  6(x  4- 1). 

4 x  —  8  4-  6  —  3x  —  3x  =  6x4-6. 

—  2x  —  6x  =  64-2. 

—  8x  =  8. 

x  =—  1. 

9.  (x  4- 1)  (x  -  2)  =  x2  4-  3. 

x2  —  x  —  2  =  x2  4-  3. 

—  x  =  5. 

x  = —  5. 


10.  (4x  — 3)(2x—  5)  — (4x  — 7)(2x  — 1)  =  0. 

8 x2  —  26 x  4-  15-  8x2  +  18x  -  7  =  0. 

—  8x  =  —  8. 
x  =  1. 

11.  (x  4-  2)2  4-  48  =  (x  -  4)2. 

x2  4-  4  x  4-  4  4-  48  =  x2  —  8  x  4-  16. 
4x4-  8x  =  16-52. 

12x  =-  36. 
x  =—  3. 

12.  (x  4-  4)2  -  (2  -  x)2  =  84. 
x2  4-  8  x  4-  16  —  4  4-  4  x  —  x2  =  84. 

12  x  =  72. 
x  =  6. 
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13.  (x  +  3)  (6  x  +  5)  -  (2x  +  4)  (3x  -  8)  =  38. 

6x2  +  23 x  +  15  -  6x2  +  4x  +  32  =  38. 

27  x  =  38  -  47. 

27  x  =  —  9. 
x  —  —  g  • 

14.  (y  -  4)  (6  -  y)  +  (y  +  2)  (y  -  4)  =  0. 

—  i/2  +  10  y  —  24  +  ?/2  —  2  ?/  —  8  =  0. 

8y  =  32. 
y  =  4. 

15.  (x  +  4)  (x  +  3)  =  (x  +  2)  (x  +  1)  +  42. 

x2  +  7  x  +  12  =  x2  +  3  x  +  2  +  42. 
4x  =  32. 
x  =  8. 


16. 

5  —  (7  —  3)  =1. 

23.  x  (5  +  a)  =  ab  +  a2. 

17. 

See  p.  57. 

x  (6  +  a)  =  a  (5  +  a) . 
x  =  a. 

18. 

See  p.  55. 

19. 

x  —  2  a  =  4  a  —  x. 

24.  x  (a  —  c)  =  a2  —  c2. 

2x  =  6  a. 

x  =  a  +  c. 

x  =  3  a. 

25.  ax  —  2  cx  =  a2  —  4  c2. 

20. 

8s  —  x  =  x  —  4r. 

(a  —  2  c)  x  =  (a  —  2  c)  (a  +  2  c) 

1 

to 

W 

II 

1 

00 

Cc 

1 

x  =  a  -f  2  c. 

x  =  4s  +  2r. 

26.  2 ax— 4a2+ 4 a  =  1  +  x. 

21. 

ax  —  2  ab  =  4  ab  —  ax. 

2  ax  —  x  =  4a2  -  4a  +  l 

2  ax  =  6  ab. 

(2 a  —  l)x  =  (2a-  l)2. 

-o 

CO 

II 

x  =  2  a  —  1. 

22. 

m  (x  —  5  a)  —  3m(«-x)  =  0. 

27.  ax+  1  —  a3  =  x. 

mx  —  5  am  —  3  am  +  3  mx  =  0. 

ax  —  x  =  a3  —  1 . 

4  mx  =  8  am. 

(a  — l)x  =  (a  — l)(a2+a  +  1) 

x  =  2a. 

x  =  a2  +  a  +  1. 

28.  (x  +  a)  (x  +  b) 

=  x2  +  2  a2  +  3  ab. 

x2  +  (a  +  6)  x  +  ab 

—  x2  +  2  a2  +  3  ab. 

(a  +  b)  x  =  2  a2  +  2  ab. 

.  ■  x  =  2  a. 

(a  —  c)  (x  —  m)  =  (m  —  c )  (x  —  a), 
ax  —  cx  —  am  +  cm  =  mx  —  cx  —  am  +  ac. 
ax  —  mx  =  ac  —  cm. 

(a  —  m)  x  =  c(a  —  m). 
x  =  c. 


29. 
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30. 


31. 


32. 


1.  Let 
Then 


2.  Let 
Then 


3.  Let 
Then 
and 


4.  Let 
Then 


ct2x  —  a3  +  3  ax  =  3  —  10  a  +  x. 
(a2  +  3  a  —  l)x  =  a3  —  10  a  -f  3. 
x  =  a  —  3. 


c  (1  +  x)  T  wt  (x  +  1)  —  x  (m  +  c  -f  1)  =  0. 
c  +  cx  +  mx  +  m  —  mx  —  cx  —  x  =  0. 
—  x  —  —  c  —  m. 
x  =  c  +  m. 


x  —  4  =  50  —  5x;  2z  +  47  =  17. 
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x  =  the  less  number. 

5  cc  =  the  greater  number, 
x  +  5  x  =  102. 

Cx  =  102. 

x  =  17. 

5x  =  85. 

x  =  one  of  the  numbers. 

54  —  x  =  the  other  number. 

10  x  =  2(54  —  x). 

10  x  =  108  —  2x. 

12  x  =  108. 
x  =  9. 

54  —  x  =  45. 

x  =  the  least  number, 
x  +  2  =  the  next  consecutive  even  number, 
x  +  4  =  the  following  consecutive  even  number. 

+  x+  2  +  x+  4  =  1044. 

3x  =  1038. 
x  =  346. 
x  +  2  =  348. 
x  +  4  =  350. 

x  =  the  least  number. 

:  +  1,  x  +  2,  x  +  3  =  the  three  following  consecutive  numbers, 
x  (x  +  2)  +  201  =  (x  +  1)  (x  +  3). 
x2  +  2  x  +  201  =  x2  +  4  x  +  3. 

2  x  =  198. 

x  =  99,  x  +  1  =  100,  x  +  2  =  101,  x  +  3  =  102. 
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5.  Let 
Then 


x  =  the  number  of  years  in  age  of  younger  pupil. 
x  +  4  =  the  number  of  years  in  age  of  older  pupil. 

(x  +  4)  -  8  =  2  (x  -  8) . 
x  —  4  =  2x  —  16. 

x  =  12. 
x  +  4  =  16. 


6.  Let 


7.  Let 
Then 


x  =  the  number  of  years  required. 
48  +  x  =  2(18  +  x). 

48  +  x  =  36  +  2  x. 
x  =  12. 


x  =  the  number  of  years  in  age  of  younger  man. 
3x  =  the  number  of  years  in  age  of  older  man. 

3x  —  15  =  6(x  —  15). 

3x-  15=  6x-  90. 

3x  =  75. 
x  =  25. 


3x  =  75. 


8.  Let 
Then 
and 
and 


x  =  the  number  of  years  in  the  age  of  B. 

2  x  =  the  number  of  years  in  the  age  of  A, 

x  —  8  =  the  number  of  years  in  the  age  of  D, 

3  (x  —  8)  =  the  number  of  years  in  the  age  of  C. 

x  +  10  +  2x  +  10  +  3(x  -  8)  +  10  +  x-  8  +  10  =  113. 
7  x  =  105. 

x  =  15,  or  B’s  age  in  years. 

2  x  =  30,  or  A’s  age  in  years, 
x  —  8  =  7,  or  D’s  age  in  years. 

3  (x  —  8)  =  21,  or  C’s  age  in  years. 


9.  Let  x  =  the  number  of  feet  in  the  side  of  the  square, 

(x  +  12)2  -  x2  =  816. 
x2  +  24  x  + 144  —  x2  =  816. 

24  x  =  672. 


x  =  28. 


10.  Let  x  =  the  number  of  inches  in  the  width  of  the 

picture. 

Then  x  +  4  =  the  number  of  inches  in  the  length  of  the 

picture. 

(x  +  4)  (x  +  8)  =  x  (x  +  4)  +  192. 
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x 2  +  12  x  +  32  =  x2  +  4x  +  192. 

8x  =  160. 
x  =  20. 
x  +  4  =  24. 

11.  Let  x  =  the  number  of  inches  in  the  width 

of  the  supposed  rectangle. 

Then  2  x  +  5  =  the  number  of  inches  in  the  length 

*  of  the  supposed  rectangle. 

Then  2x  +  2(2x  +  5)  should  equal  112  inches. 

Equating,  2x  +  2(2x  +  5)  =  112. 

6x  =  102. 

*  =  17. 

2  x  +  5  =  39.  Such  a  rectangle  is  possible. 

12.  Let  x  =  the  number  of  dollars. 

Then  x  +  6  =  the  number  of  quarters, 

and  2  (x  +  6)  =  the  number  of  dimes. 

100  x  +  25  (x  +  6)  +  20  (x  +  6)  =  1575. 

145  x  =  1305. 

x  =  9. 
x  +  6  =  15. 

2  (x  +  6)  =  30. 

13.  Let  x  =  the  number  of  dimes. 

Then  x  +  7  =  the  number  of  quarters, 

and  5  x  —  3  =  the  number  of  nickels. 

x  +  x+  7+  5  x  —  3  =  109. 

7x  =  105. 

x  =  15,  x  +  7  =  22,  5x  —  3  =  72. 

Amount  in  dimes  =  $1.50. 

Amount  in  quarters  =  $5.50. 

Amount  in  nickels  =  $3.60. 

Total  amount  =  $10.60. 

14.  Let  x  =  the  tens’  digit. 

Then  14  —  x  =  the  units’  digit, 

and  10  x  +  (14  —  x)  =  the  number. 

I0x  +  (14  -  x)  =  10(14  -  x)  +  x  +  36. 

10x  +  14  —  x  =  140  -  lOx  +  x  +  36. 

18  x  =  162. 
x  =  9. 

14  _  x  =  5.  The  number  =  95. 
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16.  Let 


Then 


17.  Let 


15.  Let  x  =  the  hundreds’  digit. 

Then  x  +  2  =  the  tens’  digit, 

and  x  +  4  =  the  units’  digit. 

x  T  x  T  2  T  x  T  4  —  15. 

3x  =  9. 
x  =  3. 

*  +  2  =  5. 

x  +  4  =  7.  The  number  is  357. 

r  =  the  number  of  inches  in  tire  radius  of  smaller 
circle. 

r  +  14  =  the  number  of  inches  in  the  radius  of  larger 
circle. 

tit2  +  1232  =  7r(r  +  14)2. 
tit2  +  1232  =  77T2  +  287rr  +  196  tt. 

28  7jt  =  1232  —  196  rr. 

88  r  =  616. 

r  =  7. 

x  =  the  number  of  inches  increase  in  the  circum¬ 
ference. 

2tt  •  8  +  x  =  2tt  •  (8  +  2). 

x  =  20  7 r  —  16  7r  =  4  7r  = 

=  the  number  of  square  inches  increase  in  area. 

tt  •  82  +  y  =  ?r(8  +  2)2. 

y  =  IOOtt-  64tt  =  36tt  = 

18.  The  first  equation  becomes 

2ttE  +  x  =  2tt(R  +  2). 

Whence  x  =  4  tt. 

The  second  equation  becomes 

7rR2  +  y  =  7r(R  +  2)2. 

Whence  y  =  ^(4R  +  4)  =  2  tt(2  R  +  2). 

The  solution  leads  one  to  observe  that  whatever  number  is  added  to 
the  length  of  the  radius  increases  the  circumference  by  2  tt  times  that 
number,  and  that  it  increases  the  area  by  7 r  times  the  sum  of  twice  the 
radius  and  the  number,  all  multiplied  by  that  number. 

19-  Let  R  =  the  number  of  feet  in  the  earth’s  radius, 

and  let  *  =  the  number  of  feet  distant  the  hoop  will  be. 

2  7T R  -f  1  =  2  7T  (R  +  x) . 

2  7TX  =  1 . 

1  7  . 

x  —  ~ —  =  77  feet,  or  1.9  inches. 

2  77-  44 


Let 
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20.  Here  f  =  the  number  of  feet  in  the  radius  of  the 

sphere. 

Let  x  =  the  number  of  feet  distant  the  hoop  will  be. 

2  7r(|)  +  l  =  27r(|+x). 

1  7 

x  =  —  =  —  feet,  or  1.9  inches. 

2  7r  44 

21.  Let  x  =  the  number  of  feet  in  the  height  of  the 

pole. 

Then  x  +  5  =  the  number  of  feet  in  the  length  of  the 

rope. 

( x  +  5) 2  =  x2  +  252. 

10  x  =  600. 
x  =  60. 
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1.  2  (a  +  &)  +  x  (a  +  6)  =  (a  +  6)  (2  +  x). 

2.  3(6  +  5)  +  a(b  +  5)  =  (6  +  5)  (3  +  a). 

3.  a(c  —  d)  —  b(c  —  d)  =  (c  —  d)  (a  —  b). 

4.  2 (x  —  y)  —  x  (x  —  y)  =  (x  —  y)  (2  —  x). 

5.  h  ( m  +3  n)  —  2  k  ( m  +  3  n)  =  (in  +3  n)  (h  —  2  k). 

6.  x  (r  —  s)  T  y  ($  —  r)  =  (r  —  s)(x—  y ) . 

7.  5  r(  3  m  —  2  n)  —  2  s  (2  n  —  3  m)  =  (3  m  —  2  n)  (5  r  +  2  s). 

B.  ac  +  2cx  + Say +  6xy  =  c(a  + 2x)  +  Sy(a+2x)  =  (a +  2x){c  +  3y). 

9.  cd  -  3c/+  2d  -  6/  =  c(d  -  3/)  +  2(d  -  3/)  =  (d  -  3/)  (c  +  2). 

10.  r2s  +  2  rs  —  3  rH  —  Q  rt  =  r  [(rs  +  2  s)  —  (3  rt  +  6  i)] 

=  r  [s  (r  +  2)  -  3 1  (r  +  2)]  =  r  (r  +  2)  (s  -  3 1) . 

11.  x3  -  3  xy2  -  3  x2y  +  9  ?/3  =  x  (x2  -  3  y2)  -  3  y  (x2  -  3  y2) 

=  (x2  —  3?/2)  (x  —  3y). 

12.  ax  +  ay  +  6x  +  by  +  cx  +  cy  =  a  (x  +  y)  +  6  (x  +  y)  +  c  (x  +  y) 

=  (x  +  y)  (a  +  6  +  c). 

13.  mr  —  2  r  +  ms  —  2  s  +  mt  —  2  £  =  r  (m  —  2)  +  s  (r/L  —  2)  +  t  (m  —  2) 

=  (m  —  2)  (r  +  s  +  £) . 

14.  See  p.  118. 
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1.  a2  _  x2  =  (a  —  x)  (a  +  x).  3.  16  —  x2  =  (4  —  x)  (4  +  x). 

2.  x2  -  9  =  (x  -  3)  (x  +  3).  4.  a2  -  16  62  =  (a  -  4 6)  (a  +  4 6). 

5.  16x2  —  25  y2  =  (4x  —  5^)(4x  +  3y). 

6.  25 a2  —  36 b2c2  =  (5a-6bc)  (5 a  +  6 6c). 

7.  a4  -  25  64  =  (a2  -  562)  (a2  +  562). 
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8.  xV  -  9  =  (xV  _  3)  (x2y2  +  3). 

9.  a4  —  16  =  (a2  +  4)  (a2  —  4)  =  (a2  +  4)  (a  —  2)  (a  +  2). 

10.  a4  —  b4  =  (a2  +  b2)  ( a 2  —  62)  =  (a2  +  &2)  +  5)  (a  _  m 

11.  x4  -  1  =  (x2  +  1)  (x2  -  1)  =  (x2  +  1)  (x  +  1)  (x  -  1). 

12.  x8  -  1  =  (x4  +  1)  (x4  -  1) 

=  (z4  +  1)  (X2  +  1)  (x2  -  1) 

=  (^4  +  1)  (z2  +  1)  (X  +  1)  (x  -  1). 

13.  16  —  a4  =  (4  +  a2)  (4  -  a2)  =  (4  +  a2)  (2  +  a)  (2  -  a). 

14.  625  -  x4  =  (25  +  x2)  (25  -  x2)  =  (25  +  x2)  (5  +  x)  (5  -  x) 

15.  81  —  c4  =  (9  +  c2)  (9  -  c2)  =  (9  +  c2)  (3  +  c)  (3  -  c). 

16.  See  p.  124. 


17.  a4  x8  _  (a2  -f-  x4)  ( a  -f  x2)  (a  —  x2). 

18.  (a  —  2)2  —  c2  =  (a  —  2  +  c)  (a  —  2  —  c). 

19.  16  (x  -  2/)2  -  z4  =  (4x  -  4y  +  z2)  (4x  -  4y  -  z2) 

20.  9  (x  —  3  ?/)2  —  16  z4  =  (3  x  —  9  ?/  +  4  z2)  (3  x  —  9  y  —  4  z2) . 

a2  ~  ft  +  c)2  =  (a  +  5  +  c)  (a  —  6  —  c). 

22.  4  r2s2  -  (r  -  s)4  =  (2  rs  +  r2  -  2  rs  +  s2)  (2  rs  -  r2  +  2  rs  -  s2) 

=  ( r 2  +  s2)  (4  rs  —  r2  —  s2). 

23.  9m2-4(n  +  3)4  =  (3m+  2n2  +  12n  +  18)  (3  m  -  2  n2  -  12  n  -  181. 

24.  (a  —  c)2  —  (d  +  e)2  =  (a  —  c  +  d  +  e)  (a  —  c  ~  d  —  e ). 

25.  a  (r  +  2s)2-a(x-y)2  =  a(r+  2  s  +  x  -  y)  (r  +  2  s  -  x  +  y). 

26.  4  a  (a  -  x)2  -  9a(c  -  2d)4  ‘  1 


ow  o  ~a(2a  2x  +  3c2- 12  cd  + 12  d2)  (2  a—  2x  —  3c2  +  12cd— 12# 

27.  m2  +  2  mn  +  n2  -  (x2  -  2xy  +  y2)  =  (m  +  n)2  —  (x  —  y)2 

=  (m  +  n  +  x  —  ?/)(m  +  n  —  x  +  y). 

28.  x2  -  2xy  +  y2  -  a2  -  2  ab  -  b2  =  (x  -  y)2  -  (a  +  6)2 

—  (x  —  y  +  a  +  b)  (x  —  y  —  a  —  b). 

29.  a2  —  22  a  +  121  —  b2  +  20  be  —  100  c2  =  (a  —  1 1)2  _  (5  _  10  c)2 

=  (a—  11  +  b—  10 c)  (a  —  11—  6  +  10 c). 

30.  —  a2  —  2 ab  —  b2  =  4  c2  —  (a  +  b)2  =  (2c  +  a  +  b)  (2c  —  a  ~  b) 

31.  49*‘-40j,»-14y-l  =  49*‘-(7!,  +  l)a  M 

=  (7x®  +  7?/  +  l)(7x»-  7y-  1). 

32.  a1  —  b2  —  (a  —  b)  =  (a  +  b)(a  —  b)  —  (a  —  b)  =  (a  —  b)(a  +  b  —  1). 

33.  r*-rs-(r2-s*)  =  r(r-s)-(r+s)(r-s )  ’ 

=  (r  —  s)  (r  —  r  —  s) 

=  (r-s)  (-  s) 

=  s(s  —  r). 


34.  m  +  n  -  m2  +  n2  =  (m  +  n)  -  (m2  -  n2) 

=  (m  +  n)  (1  —  m  -f  n). 

35.  r2  —  r  —  3  s  —  9s2  =  (r2  —  9 s2)  —  (r  +  3 s) 

=  (r+3s)(r-3s-l). 
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1.  £2  +  5x  +  6  =  (x  +  2)(x  +  3).  4.  c2  -  2  c  -  35  =  (c  -  7)  (c  +  5). 

2.  x2  +  7  x  +  12  =  (x  +  3)  (x  +  4).  5.  r2  —  r  —  90  =  (r  —  10)  (r  -f-  9). 

3.  d2  +  11  d  +  18  =  (d  +  9)  (d  +  2).  6.  9  -  lOx  +  x2  =  (9  -  x)  (1  -  x). 

7.  r2  —  4  rs  +  3 s2  =  (r  —  3  s)  (r  —  s). 

8.  m2  —  7  mn  +  10  n2  =  (m  —  5  n)  (m  —  2  n). 

9.  1  +  2?i-  24 n2  =  (1  +  6n)(l- 4n). 

10.  (a  +  6)2  -  2  (a  +  b)  -  8  =  (a  +  b  -  4)  (a  +  b  +  2). 

11.  (x  -  y)2  +  4  (x  -  y)  +  3  =  (x  -  y  +  3)  (x  -  y  +  1). 

12.  o?n  +  12  an  +  35  =  ( an  +  7)  ( an  +  5). 

13.  c2«  —  7  ca  —  18  =  (ca  —  9)  (ca  +  2). 

14.  See  p.  128. 

15.  2x2  +  5x  +  2  =  (x  +  2)(2x  +  1). 

16.  4  a2  +  7  a  +  3  =  (4  a  +  3)  (a  +  1). 

17.  3  x2  +  13  x  +  12  =  (3  x  +  4)  (x  +  3) . 

18.  3x2+17x+10  =  (3x+  2) (x  +  5). 

19.  4  x2  +  8  x  +  3  =  (2  x  +  3)  (2  x  +  1) . 

20.  2  b2  —  5  b  +  2  =  (2  b  —  1)  (6  -  2). 

21.  6c2  +  7c  +  2  =  (3c  +  2)(2c  +  1). 

22.  3x2  —  llx  +  8  =  (3x  -  8)  (x  —  1). 

23.  10x2  —  29x  +  10  =  (5x—  2)(2x—  5). 

24.  12x2  —  11  xy  +  2  yl  —  (3x  —  2  y)  (4x  —  y). 

25.  2  a2  +  3a-  2  =  (2  a  -  1)  (a  +  2). 

26.  2  a2  -  a  -  15  =  (2  a  +  5)  (a  -  S). 

27.  9  a2  +  3  a  —  2  =  (3  a  +  2)  (3  a  -  1). 

28.  12  r2  +  10  r—  12  =  2(3r  —  2)(2r  +  3). 

29.  6  a4  —  11  a3b  —  7  a262  =  a1  (3  a  —  7  b)  (2  a  -f  b). 

30.  6x3  +  10x2y  —  4x?/2  =  2x(3x  —  y)  (x  +  2y). 

31.  2x2  +  5xy  —  12  y2  =  (2x  —  3y)  (x  +  4y). 

32.  6  a2w  -  7  a»  +  2  =  (3  a"  -  2)  (2  a»  -  1). 

33.  3  a2ra  —  10  an  —  8  =  (3  an  +  2)  ( an  -  4). 

34.  10 a2«  -  an  -  3  =  (5  an  -  3)  (2  a»  +  1). 
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1.  x4  +  x2?/2  +  ?/4  =  x4  +  2  x2y 2  +  ?/4  —  x2?/2  =  (x2  +  ?/2)2  —  (xy)2 

=  (x2  +  y2  +  xy)  (x2  4-  y2  —  £?/). 

2.  c4  +  c2d2  +  d4  =  c4  +  2  c2d2  +  d4  —  c2d2  =  (c2  +  d2  +  cd)  (c2  +  d2  —  cd). 

3.  a4  +  C7264  -f  68  =  a4  +  2  a264  +  b8  —  cfib* 

=  ( a 2  +  54  +  a&2)  (a2  +  64  —  ab2). 
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4.  a4  +  3  a252  +  4  64  =  a4  +  4  a?b-  +  4  b4  —  a262 

=  (a2  4-  2  b2  4-  ab)  (a2  4-  2  b2  —  ab) . 

5.  m4  4-  m2  +  1  =  m4  +  2  m2  +  1  —  m2  =  (m2  +  1  —  m)  (ai2  +  1  +  m). 

6.  x4  +  5x2  -f  9  =  x4  +  6x2  +  9  —  x2  =  (x2  +  3  +  x)  (x2  4-  3  —  x). 

7.  c4  +  4 C2  +  16  =  c4  +  8  c2  +  16  -  4 c2  =  (c2  +  4  +  2  c)  (c2  +  4  -  2  c). 

8.  25a4-  19a2  +  1  =  25a4  -  10a2  +  1-  9a2 

=  (5  a2  -  1  +  3  a)  (5 a2  -  1  -  3  a). 

9.  25x4  —  11  x2  +  1  =  25x4  —  10x2  +  1—  x2 

=  (5  x2  —  1  +  x)  (5  x2  —  1  —  x) . 

10.  4  r4  —  44  r2s2  +  49  s4  =  4  r4  —  28  r2s2  +  49  s4—  16  r2s2 

=  (2  r2  —  7  s2  +  4  rs)  (2  r2  —  7  s2  —  4  rs) . 

11.  25 x4  -  19 x2  +  9  =  25 x4  +  30 x2  +  9  -  49x2 

=  (5x2  +  3  +  7x)  (5x2  +  3  -  7x). 

12.  9  ax8  —  28  ax4?/4  +  4  ays  =  a  (9  x8  —  12  x4?/4  4-  4  ys  —  16  x4?/4) 

=  a  (3  x4  —  2  ?/4  4-  4  x2?/2)  (3  x4  —  2  ?/4  —  4  x2?/2) . 

13.  4  a8x  +  3  a4b4x  +  9  b8x  =  x  (4  a8  4-  12  a4b4  4-  9  b8  —  9  a4b4) 

=  x(2 a4  +  3 b4  +  3 a2b2)  (2 a4  +  3  b4  -  3a2b2). 

14.  4  a4  +  1  =  4  a4  +  4  a2  +  1  —  4  a2  =  (2  a2  +  1  —  2  a)  (2  a2  +  1  +  2  a). 

15.  c4  +  4d4  =  c4  +  4c2d2  +  4d4  -  4c2d2 

=  (c2  +  2  d2  +  2  cd)  (c2  +  2  d2  -  2  cd). 

16.  64  a4x2  +  x2  =  x2  (64  a4  4-  16  a2  4-  1  —  16  a2) 

=  x2  (8  a2  4-  1  +  4  a)  (8  a2  +  1  -  4  a). 

17.  4a4w  4- 54n  =  4a4n  4- 4a2n62n  4- 54n  —  4a2n62n 

=  (2  a2n  4-  b2n  4-  2 a"b»)  (2  a2n  +  b2w  —  2  a”b»). 

18.  x4m  4-  4?/4m  =  x4m  4-  4 x2my2n  4-  4?/4n  —  4x2 m?/2n 

=  (x2 m  4-  2  ?/2  n  4-  2  xm?/n)  (x2  m  4-  2  y'2  n  —  2  xmyn) . 
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1.  a3  4-  d3  =  (a  4-  d)  (a2  -  ad  4-  d2).  3.  d8  +  8  =  (d  4-  2)  (d2  -  2  d  +  4). 

2.  a3  4-  23  =  (a  4-  2)  (a2  —  2  a  4-  4) .  4.  x8  4- 125  =  (x  4-  5)  (x2  —  5  x  4-  25). 

5.  x3  —  ?/3  =  (x  —  3/)  (x2  4*y  +  ?/2)  • 

6.  x3  —  23  =  (x  —  2)  (x2  +  2  x  4-  4) . 

7.  m3  —  64  =  (m  —  4)  (m2  -4  4  m  4-  16). 

8.  m3  —  (2  ??)3  —  (m  —  2  n)  (m2  4-  2  ran  +  4  n2). 

9.  8  x3  —  ?/3  =  (2  x  —  2/)  (4  x2  4-  2  xy  4-  2/2)  • 

10.  125— x3  =  (5— x)  (254-  5x4- x2).  12.  c3  +  d6  =  (c  4- d2)  (c2  -  cd2 -4  d4). 

11.  a34  (b2)3  =  (a4-b2)(a2—  ab24-b4).  13.  m3—  n9=(ra—  n3)  (m2  +  mn*+ne). 

14.  (2  a)3  -  (3  b)3  =  (2  a  -  3  b)  (4  a2  4-  6  ab  +  9  b2). 

15.  125x3  +  8 ?/3  =  (5x  4-  2?/)(25x2  -  10 xy  +  4?y2). 

16.  (a  4  6)3  4  c3  =  (a  4  6  4  c)  (a2  +  2  ab  4-  52  -  ac  -  be  4-  c2). 
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17.  m3—  n3  -  m  +  n  =  (ra3  —  n3)  —  (m  —  n)  =  (m  —  n) (m* 2  -f  ran  +  n2  —  1) . 

18.  xs  —  8  ys  -f  x  —  2  y  =  (x  —  2 y)  (x2  +  2  xy  +  4 ?/2  +  1). 

19.  r3  —  8  s3  -f  r  —  2  s  =  (r  —  2  s)  (r2  -f-  2  rs  +  4  s2  +  1) . 

20.  a3n  +  63m  =  (an  +  6n)  (a2n  —  anbn  -f  b2n). 

21.  aZm  —  bSn  =  (am  —  6n)  (a2m  +  ambn  +  b2n). 

22.  See  p.  133. 
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1.  x2  +  bx 
x? _ —  nx 

bx  +  nx 
bx 


+  c 


x  —  n 
x  +  b  -j-  n 


—  bn 


nx  +  bn 
nx  —  n2 

n2  +  bn  +  c  =  Remainder. 


x2  -f  bx 

+  c 

x  —  a 

x2  —  ax 

x  +  b  +  a 

bx  +  ax 

+  c 

bx 

—  ab 

ax 

-j-  ab  -f"  c 

ax  —  a2 


a2  +  ab  +  c  =  Remainder. 


x3  +  ax2  + 

6x  +c 

x  —  n 

x3  —  nx2 

x2  +  (a  +  n)  x  +  6  +  an  -f  n2 

(a  +  n)x2  +  bx  +  c 


( a  +  n)x2  —  (an  +  n2)x 

(b  +  an  +  n2)x  +  c 

(b  +  an  +  n2)x  —bn  —  an 2  —  n3 

c  +  frn  +  cm2  +  n3  =  Remainder. 


4.  (a)  x3  -f  x2  —  5  x  +  3  x  —  2 _ 

x3  —  2  x2  x2  +  3x  +  1 

3  x2  —  5  x 
3  x2  —  6  x 

x  +  3 
x  —  2 

5  =  Remainder. 

(6)  Substituting  2  for  x,  x8  -f  x2  —  5x  +  3  =  8-f-4  —  10 +  3  =  5. 
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5.  (a)  x3  —  x  +  5  x  —  3 _ 

xs  —  3  x2  x2  +  3  x  +  8 

3x2  —  x 
3  x2  —  9  x 

8  x  +  5 
8x-  24 

29  =  Remainder. 

(6)  Substituting  3  for  x,  x3  —  x  +  5  =  27  —  3  +  5  =  29,  Remainder. 

6.  Substituting  3  for  x, 

x3  +  x2  —  5  x  +  8  =  27  +  9  —  15  +  8  =  29,  Remainder. 

7.  Substituting  —  4  for  x, 

x3  —  3  x  —  15  =  —  64  +  12  —  15  =  —  67,  Remainder. 

8.  Substituting  5  for  x, 

x3  —  2  x2  —  100  =  125  —  50  —  100  =  —25,  Remainder. 

9.  Substituting  3  for  x, 

x3  —  2  x2  —  2x  —  3  =  27  —  18  —  6  —  3  =  0,  Remainder. 

10.  Substituting  2  for  x, 

x4  —  2  x3  +  x  —  2  =  16—  16  +  2  —  2  =  0,  Remainder. 
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1.  x3  +  x  — 2  =  (x  —  1)  (x2  +  x  +  2). 

Substituting  1  for  x,  x3  +  x  —  2  =  1  +  1  —  2  =  0. 

Hence  x  —  1  is  a  factor.  Dividing  by  x  —  1,  the  other  factor  is  x2  +  x  +  2. 

2.  x3  +  2  x  +  3  =  (x  +  1)  (x2  —  x  +  3). 

3.  a3  +  a2  -  36  =  (a  -  3)  (a2  +  4a  +  12). 

4.  x3  +  x  —  10  =  (x  —  2)  (x2  +  2x  +  5). 

5.  d3  +  d2  -  12  =  (d  -  2)  (d2  +  3  d  +  6). 

6.  x3  —  x2  +  4x  —  4  —  (x  —  1)  (x2  +  4). 

7.  x3  —  2  x2  —  5  x  +  6  =  (x  —  1)  (x  +  2)  (x  —  3),  for  1,  —  2,  and  3  when 
substituted  for  x  each  gives  the  remainder  0. 

8.  x3  —  x2  —  4  =  (x  —  2)  (x2  +  x  +  2) . 

9.  x4  —  7  x2  —  6 x  =  x  (x  +  1)  (x  +  2)  (x  —  3). 

10.  y3  —  y2  —  9y  +  9  =  (y  —  1)  (y  —  3)  (y  +  3). 

11.  2  x3  —  2  x2  —  x  —  6  =  (x  —  2)  (2  x2  +  2  x  +  3). 

12.  x3  -  7  x2  +  4 x  +  12  =  (x  +  1)  (x  -  2)  (x  -  6). 

13.  a4  —  6  a3  +  11  a2  —  6  a  =  a  (a  -  1)  (a  -  2)  (a .  —  3). 

14.  See  solution  to  Example,  p.  302. 
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1.  x6  +  z5  =  (x  +  z)  (x4  —  X3Z  +  X2Z2  —  xz8  +  z4). 

2.  X5  +  1  =  (x  +  1)  (x4  —  x3  +  x2  —  X  +  1). 

3.  a5  +  25  =  (a  +  2)  (a4  —  2  a3  +  4  a2  —  8  a  +  16). 

4.  x5  +  32  =  (x  +  2)  (x4  —  2  x3  +  4  x2  —  8  x  +  16) . 

5.  (a2)5  +  (52)5  =  (a2  +  52)  (a8  —  a6b2  +  a4b4  —  a2b&  +  68). 

6.  x5  —  z5  =  (x  —  2)  (x4  +  x8z  +  x2z2  +  xz8  +  z4). 

7.  a5  —  25  =  (a  —  2)  (a4  +  2  a3  +  4  a2  +  8  a  +  16) . 

8.  a5  —  32  x5  =  (a  —  2  x)  (a4  +  2  a3x  +  4  a2x2  +  8  ax3  +  16  x4) . 

9.  (2x)5—  243 y5  =  (2x—  3y)(16x4  +  24 x8y  +  3 6x2y2  +  54 xy8  +  81  y4). 

10.  a7  —  x7  =  (a  —  x)  (a6  +  a5x  +  a4x2  +  a3x3  +  a2x4  +  ax5  +  x6). 

11.  1  -4r7  =  (1  -  r)  (1  +  r  +  r2  +  r8  +  r4  +  r5  +  r6). 

12.  x7  —  128  =  (x  —  2)  (x6  +  2 x5  +  4 x4  +  8 x3  +  16 x2  +  32 x  +  64). 

13.  x10  +  y 15  =  (x2  +  y3)  (x8  —  x6y3  +  x4y 6  —  x2y9  +  y12). 

14.  a 10  +  32  x15  =  (a2  +  2  x3)  (a8  —  2  a6x3  +  4  a4x6  —  8  a2x9  +  16  x12). 

15.  x7  +  a7  =  (x  +  a)  (x6  —  x5a  +  x4a2  —  x3a3  +  x2a4  —  xa5  +  a6). 

16.  1  +  r7  =  (1  +  r)  (1  —  r  +  r2  —  r3  +  f4  —  +  ^)- 

17.  128 x7  +  1  =  (2x  +  1)  (64 x6  —  32 x5  +  16x4  —  8x3  +  4x2  —  2x  +  1). 

18.  1  —  rn  =  (1  —  r)  (1  +  r  +  r2  +  r3  +  r4  +  •  •  •  +  r71-1). 

19.  1  +  rn  =  (1  +  r)  (1  —  r  +  r2  —  r3  +  r4  —  r6  •  •  •  +rn-1)  if  n  is  odd. 

20.  x6  —  y6  =  (x3  +  y3)  (X3  -  y3)  =  (x  +  y) (x2 -  xy  +  y2) (x  -  y)(x2  +  xy  +  y2) . 

21.  X8  -  y8  =  (x4  +  y4)  (x4  -  y4)  =  (x4  +  y4)  (x2  +  y2)  (x  +  y)  (x  -  y). 

22.  a10  —  610  =  (a5  +  &5)  (a5  —  &5) 

=  (a  +  b)  (a4  —  a36  +  a2b2  —  ab 3  +  64)  (a  —  5) 

(a4  +  a36  +  a252  +  ab 3  +  &4)  • 

23.  a12  -  612  =  (a6  +  66)  (a6  -  66) 

=  (a2  +  b2)  (a4  —  a262  +  64)  (a  +  6)  (a2  —  ab  +  &2)  (a  —  6)  (a2  +  a&  +  62) . 

Page  305 

1.  6 x4  +  2 x3  +  2 x2  =  2 x2  (3 x2  +  x  +  1). 

2.  5  a3  +  2  a2  —  15  a  —  6  =  a2  (5  a  +  2)  —  3  (5  a  +  2)  =  (a2  —  3)  (5  a  +  2). 

3.  2  c3d  —  8  cd3  =  2  cd  (c2  -  4  d2)  =  2  cd  (c  +  2  d)  (c  -  2  d) . 

4.  3m3  -  3m2  -  18m  =  3 m(m2  _  m  -  6)  =  3m(m  -  3)(m  +  2). 

5.  2 x2  +  3  ax  +  a2  =  (2 x  +  a)  (x  +  a). 

6.  x4  -  7 x2y2  +  9y4  =  x4  -  6x2y2  +  9y4  -  x2y2 

=  (x2  —  3y2  +  xy)(x2  —  3y2  —  xy). 

7.  a4c  —  ac4  =  ac  (a3  —  c3)  =  ac  (a  —  c)  (a2  +  ac  +  c2). 

8.  2  x7y  —  2  xy7  =  2  xy  (x6  —  y6) 

=  2  xy  (x  +  2/)  (x2  —  xy  +  y2)  (x  —  y)  (x2  +  xy  +  y2) . 

9.  x5  -  2x4  -  9x2  =  x2 (x3  -  2x2  -  9)  =  x2(x  -  3)  (x2  +  x  +  3). 

10.  18 r3  —  24 r2s  +  8rs2  =  2r(9r2  -  12 rs  +  4s2)  =  2r(3r-2s)2. 
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11.  45  x sy  —  20 xys  =  5xy  (9x2  —  4?/2)  =  5x?/(3x  4-  2y)(Sx  —  2y). 

12.  2  A.3/b  +  4  W  -  30  M3  =  2 M(ft2  4-  2  hk  —  l5k?)  =  2hk(h  4-  5  fc)(/i  -  3 A:). 

13.  x4  +  7  x2  +  16  =  x*  +  8  x2  +  16  —  x2  =  (x2  +  4  —  x)  (x2  +  4  +  x). 

14.  Qj^d  —  8  ad4  =  ad  (a3  —  8  d3)  =  ad  (a  —  2  d)  (a2  4-  2  ad  +  4  d2). 

15.  2  a7  4-  64  a2  =  2  a2  (a5  +  32)  =  2  a2  (a  +  2)  (a4  —  2 a3  +  4  a2  -  8  a  +  16). 

16.  ra8n  +  ran8  =  ran  (ra7  +  n7) 

=  mn  (ra  +  n)  (ra6  —  ra5n  -f  ra4n2  —  ra3n3  4-  ra2n4  —  ran5  4-  ?i6) . 

17.  x3  +  4x  -  5  =  (x  -  1)  (x2  +  x  +  5). 

18.  ax2  —  4 a  +  3x2  —  12  =  (a  +  3)  (x2  -  4)  =  (a  +  3)  (x  +  2)  (x  -  2). 

19.  a2c2  _  c2  -  a2  +  1  =  (a2  -  1)  (c2  -  1)  =  (a  +  1)  (a  -  1)  (c  +  1)  (c  -  1). 

20.  x4  -  13  x2  +  36  =  (x2  -  9)  (x2  -  4) 

=  (x  +  3)  (x  —  3)  (x  -f  2)  (x  —  2). 

21.  a5  —  a263  —  a362  +  65  =  a2  (a3  —  63)  —  62  (a3  —  63) 

=  (a2  -  62)  (a3  -  63) 

=  (a  +  b)  (a  —  5)  (a  —  6)  (a2  +  a&  +  62) . 

22.  x12  —  x2  =  x2  (x10  —  1) 

=  x2  (x5  +  1)  (x5  —  1) 

=  x2  (x  +  1)  (x4  —  X3  +  X2  —  X  +  1)  (x  —  1)  (x4  +  X3  +  X2  +  X  +  1). 

23.  x3  —  3  x2  —  4  x  +  12  =  x2  (x  —  3)  —  4  (x  —  3) 

=  (x2  —  4)  (x  —  3) 

=  (x  +  2)  (x  —  2)  (x  —  3) . 

24.  (a  +  x)2  -f  10  (a  +  x)  +  25  =  (a  +  x  +  5)2. 

25.  a8  +  27  a2  =  a2  (a6  +  27)  =  a2  (a2  +  3)  (a4  -  3  a2  +  9). 

26.  (x  +  y)2  —  6  (x  +  2/)  2  +  9  z2  =  (x  +  ?/  —  3  z )2. 

27.  (a  —  x)2  —  16  (ra  —  n)2  =  (a  —  x  +  4  ra  —  4  ?i)  (a  —  x  —  4  ra  +  4  n). 

28.  a4  -  11  a2  +  1  =  a4  -  2  a2  +  1  -  9  a2 

=  (a2  —  l)2  —  9  a2 
=  (a2  -  1  -  3  a)  (a2  -  1  +  3  a). 

29.  a4  4-  abVo  =  a  (a3  4-  515)  =  a  (a  4-  55)  (a2  —  a&5  4-  510) . 

30.  4  (a  —  6)2  —  12  (a  —  5)  c  4-  9  c2  =  (2  a  —  2  6  —  3  c)2. 

31.  a2  —  10  ab  4-  25  b2  —  c2  =  (a  —  5  5)2  —  c2  =  (a  —  5  6  4-  c)  (a  —  5  6  —  c). 

32.  x2  —  2  x  (a  —  b)  —  35  (a  —  b)2  =  (x  —  7  a  4-  7  b)  (x  4-  5  a  —  5  b) . 

,33.  x3  -  8x2  4-  17x-  10  =  (x-  l)(x-  2)(x  -  5). 

34.  x4  —  x2?/2  4-  x3  —  x%y  =  x2  (x2  —  ?/2  4-  x  —  ?/)  =  x2  (x  —  y)  (x  4-  2/  +  !)• 

35.  a2  —  b2  4-  (a  —  b)2  =  (a  —  b)  (a  4-  b  4-  a  —  b)  =  2  a  (a  —  b). 

36.  c2  -  2  cd  4-  d2  -  2  (c  -  d)  -  35  =  (c  -  d)2  -  2  (c  -  d)  -  35 

=  (c  -  d  -  7)  (c  -  d  4-  5). 

37.  2  (a  4-  b)2  4-  3  c  (a  4-  b)  —  2  c2  =  (2  a  4-  2  b  —  c)  (a  4-  b  4-  2  c). 

38.  a3  4-  b3  4-  3  a2b  4-  8  ab2  =  (a  4-  b)3. 

39.  32  x8  -  x3?/10  =  x3  (32  x5  -  y 10) 

=  x3  (2 x  —  ?/2)  (16 x4  4-  8  xsy 2  4-  4  x2?/4  4-  2 x?/6  4-  2/8)* 
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40.  c2  +  4  d2  —  x2  —  4  cd  =  (c  —  2  d)2  —  x2  —  (c  —  2  d  +  x)  (c  —  2  d  —  x). 

41.  (a  —  2  x)  c2  +  (2  x  —  a)  d2  =  (a  —  2  x)  c2  —  (a  —  2  x)  d2 

=  (a  —  2  x)  (c  +  d)  (c  —  d) . 

42.  6  a4  +  3  a3  —  3  a2  =  3  a2  (2  a2  +  a  —  1)  =  3  a2  (2  a  -  1)  (a  +  1). 

43.  16  a4  +  7  a2  +  1  =  16  a4  +  8  a2  +  1  -  a2 

*  =  (4a2  +  1  +  a)(4a2+ 1- a). 

44.  xGyG  —  64  =  (x3y3  +  8)  (x3y3  —  8) 

=  (xy  +  2)  ( x2y 2  —  2  xy  +  4)  ( xy  —  2)  (x2y2  +  2  xy  +  4). 

45.  a7  —  a265  +  a26  —  a3  =  a2  (a5  —  65  +  6  —  a) 

=  a2  [(a5  -*  65)  —  (a  —  6)] 

=  a2  (a  —  6)  (a4  +  a36  +  a262  +  a63  +  64  —  1). 

46.  a4  +  8  a&3  +  a2  +  2  ab  =  a  [(a3  +  8  63)  4-  (a  +  26)] 

=  a  (a  +  2  6)  (a2  —  2  a&  +  4  62  +  1). 

47.  9  x2  —  4  y2  —  3  x  —  2  y  =  (9  x2  —  4  ?/2)  —  (3  x  +  2  ?/) 

=  (3  x  +  2  ?/)  (3  x  —  2  y  —  1) . 

48.  x2  —  5  (2  x  —  5)  =  x2  —  10  x  +  25  =  (x  —  5)2. 

49.  3  a2  —  14  a  (b  —  c)  +  8  (6  -  c)2  =  (3  a  —  2  6  +  2  c)  (a  —  4  6  +  4  c). 

50.  a4x4  +  4  =  a4x4  +  4  a2x2  +  4  —  4  a2x2 

=  (a2x2  +  2  +  2  ax)  (a2x2  +  2  —  2  ax) . 

51.  x8?/6  +  x2zG  =  x2  (xGyG  +  zG)  —  x2  (x2y2  +  z2)  (x4y*  —  x2y2z2  +  z4). 

52.  x3  —  10 x  —  3  =  (x  +  3)  (x2  —  3x  —  1). 

53.  a8  —  5  a4  +  4  =  (a4  —  1)  (a4  —  4) 

=  (a2  +  1)  (a  +  1)  (a  -  1)  (a2  +  2)  (a2  -  2). 

54.  x  —  1  +  x5  —  x3  =  x5  —  x3  +  x  —  1  =  (x  —  1)  (x4  +  x3  +  1). 

55.  x3  +  x  —  y  —  ys  =  (x3  —  y3)  +  (x  —  y)  =  (x  —  y)  (x2  +  xy  +  y2  +  1). 

56.  x2  +  2  xy  +  y2  —  25  a2  —  10  a  —  1  =  (x  +  y)2  —  (5  a  +  l)2 

=  (x  +  y  +  5a  +  1)  (x  +  y  —  5  a  —  1). 

57.  a4  -  64  -  2  a6  (a2  -  62)  =  (a2  -  b 2)  (a2  +  62  -  2  a&)  -  (a  +  6)  (a  -  6)3. 

58.  2  x3  +  3  x2  +  x  =  x  (2  x2  +  3  x  +  1)  =  x  (2  x  +  1)  (x  +  1) . 

59.  m7-8m-7m4  =  m (mc  —  7m3  —  8) 

=  m  (m3  —  8)  (m3  +  1) 

=  m  (m  —  2)  (m2  +  2  m  +  4)  (m  +  1)  (m2  —  m  +  1). 

60.  2 x4  —  10x2  +  4 x  =  2 x (x3  —  5 x  +  2)  =  2  x(x  —  2)  (x2  +  2x  — 1). 

61.  a3  +  1  +  3  a2  +  3  a  =  (a3  +  1)  +  3  a  (a  +  1) 

=  (a  +  1)  (a2  —  a  +  1  +  3  a) 

=  (a  +  1)  (a2  +  2  a  +  1) 

=  (a  +  I)3- 

62.  12  x2  —  8  x  +  x4  —  6  x3  =  x  (x3  —  6  x2  +  12  x  —  8) 

=  x  (x  —  2)  (x2  +  2  x  +  4  —  6  x)  * 

=  x  (x  —  2)3. 

63.  a*x2  +  2  anx  +  a11  =  aM  (x  +  l)2. 
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64.  mr  —  ms  —  nr  +  ns  =  m(r  —  s)  —  n  (r  —  s)  =  (r  —  s)  (m  —  n). 

65.  h2m  —  2  hmkn  +  k2n  =  (hm  —  A;«)2. 

66.  a2m  —  b2n  =  (am  +  5”)  ( am  —  6n). 

67.  x2  71  +  (r  +  s)  xn  +  rs  =  ( xn  +  r)  ( xn  +  $) . 

68.  hrx2n  +  hrxn  +  hsxn  +  hs  =  hrxn (xH  +  1)  +  hs (xn  +  1) 

=  (hrxn  +  hs)  (xn  +  1) 

=  h(rxn  +  s)  ( xn  +  1). 


69.  a4m  +  a2mb2n  +  64«  =  a4w  +  2  a2mb2n  -f-  64 »  —  a2mb2n 

—  (a2m  +  b2n  +  ambn)  (a2m  +  b2n  —  ambn). 

70.  aSm  +  b3n  =  (aw  +  5n)  (a2m  —  am6n  +  62n). 

71.  a3m  —  b3n  =  (am—  bn)  (a2m+  ambn  +  b2n). 

72.  a5w+  (a”»+  6n)(a4m—  a3nifr*  +  a2mb2n —  am63n+  64n). 

73.  a5m—  65m  —  (am  —  6n)  (a4m  +  a3m6w  +  a2mb2n  +  am63w  +  64w). 


75. 


76. 


ex  +  dx  =  c2  4-  cd. 
(c  +  d)x  =  c(c  +  d). 
x  —  c. 

ma  —  me  +  be  —  ab. 


m(a  —  c)  =  b(a  —  c). 
m  =  b. 


77.  5  ay  —  3  by  —  5  a2  +  3  ab  =  0. 

(5  a  —  3  6)  y  =  a  (5  a  —  3  b) . 
y  =  a. 

78.  az  —  3ad  =  bz  —  3  bd. 

(a  —  b)z  =  3  d  (a  —  6) . 
z  —  3d. 

79.  ex  —  2  dx  =  c2  —  4  d2. 

(c  —  2  d)x  =  (c  —  2  d)  (c  +  2  d). 

£  =  c  +  2d. 

80.  r  (2  a  —  7  c)  =  4  a2  —  28  ac  +  49  c2. 
r  (2  a  —  7  c)  =  (2  a  —  7c)2. 

r  =  2  a  —  7  c. 


81.  m  (3  a  —  c)  —  9  ad  =  2  ec  —  6  ae  —  3  cd. 

m  (3  a  —  c)  =  9  ad  —  3  cd  —  6  ae  +  2  ec. 
m  (3  a  —  c)  =  3  d  (3  a  —  c)  —  2  e  (3  a  —  c). 
m  =  3d  —  2  e. 

ax  —  3bx  —  a2  =  3  b2  —  4  ab. 

(a  —  3  b)  x  =  a2  —  4  a&  +  3  62. 

(a  —  3b)x  =  (a  —  3b)  (a  —  b). 
x  —  a  —  b. 


82. 
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83.  y  +  21  d2  +  4d  =  Idy  +  1. 

y  (1  -  7  d)  =  1  -  4  d  -  21  d2. 

=  (1-  7d)(l  +  3d). 

y  =  l  +  3d. 

84.  d(l  —  3  a)  +  x  +  3  ac  =  c  +  3  ax. 

(1—3  a)x  =  c  —  3  ac  —  d  (1  —  3  a) . 

=  c(l-  3a)-  d(l-  3a). 
x  —  c  —  d. 

85.  az  +  ae  —  2  ec  +  2  cd  =  2  cz  +  ad. 

az  —  2  cz  =  ad  —  2  cd  —  ae  +  2  ec. 

(a  —  2  c)  2  =  d  (a  —  2  c)  —  e  (a  —  2  c). 
z  —  d  —  e. 

86.  5x  —  2cx  —  a  (5  —  2  c)  =  5a  +  5  —  2c  —  2  ac. 

(5  —  2  c)  x  =  a  (5  —  2  c)  +  a  (5  —  2  c)  +  (5  —  2  c). 
x  =  2  a  +  1. 

87  a2x—  ax  +x  —  a3  —  1  =  0. 

(a2  —  a  +  1)£  =  a3  +  1. 

x  =  a  +  1. 

88.  c3  —  c2x  —  2  cdx  —  8  d3  =  4  d2x. 

(c2  +  2cd+  4d2)x  =  c3-8  d3. 

x  —  c  —  2d. 

89.  m  (a  —  2)  (a2  +  4)  =  a4  —  16. 

m  —  a  +  2. 

90.  16  s  —  8  as  +  4  a2s  —  2  a3s  +  a4s  —  32  =  a5. 

(a4  —  2  a3  +  4  a2  —  8  a  +  16)  s  =  a5  +  32 

s  =  a  +  2. 
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1.  x2  -  4  =  0. 

(x  +  2)  (x  —  2)  =  0. 

x  =  —  2,  2. 

2.  x2  —  5x  =  0. 
x  (x  —5)  =  0. 

x  =  0,  5. 

3.  x2  —  4  a2  =  0. 

(x  +  2  a)  (x  —  2  a)  =  0. 

x  =  —  2  a,  2  a. 

4.  ?/3  =  64  y. 

V  {V  +  8)  (y  —  8)  =  0. 

y  =  0,  —  8,  8. 

CR 


5.  x2  +  5  =  6  x. 
x2  —  6  x  +  5  =  0. 

(x  —  5)  (x  —  1)  =  0. 

x  =  5,  1. 

6.  2x2  +  x  =  6. 

2  x2  +  x  —  6  =  0. 

(2x  —  3)  (x  +  2)  =  0. 


7.  m2  —  am  —  2  a2  =  0. 

(m  —  2  a)  (m  +  a)  =  0. 

m  =  2  a,  —  a. 
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8.  ys  —  y  +  2  =  2  y2. 
yt  _  2  y2  -  y  +  2  =  0. 

(2/2  -  1)  (y  ~  2)  =  0. 

(y  +  i)(v-i)(v-2)  =  o. 

?/  =  —  1,  +  1,  2. 

9.  x2  —  9  a2  —  x  +  3  a  =  0. 

(x  —  3  a)  (x  +  3  a  —  1)  =  0. 

x  =  3  a,  1—  3  a. 

10.  x3  —  a2x  +  2  ax2  —  2  a3  =  0. 

(x  +  2  a)  (x  +  a)  (x  —  a)  =  0. 

x  =  —  2  a,  —  a,  a. 

11.  yZ-7y-Q  =  Q. 

(2/  +  1)  (2/  —  3)  (y+2)  =  0. 

2/ =  -1,3,  —  2. 

12.  y4_13y2  +  36  =  0. 
(I/2  -  9)  (; y 2  -  4)  =  0. 

(2/—  3)  (y  +  3)  (2/- 2)  (j,  +  2)=0. 
y  =  ±  3,  ±  2. 


13.  x3  —  5  x3  —  —  4  x. 
x5  —  5x3  +  4x  =  0. 

x(x  +  2)(x—  2)(x  +l)(x—  1)=  0. 
x  =  0,  i  2,  A  L 

14.  zs  + 12  z—  6  z2  —  8  =  0. 

23  —  8  —  6  z(z  —  2)  =  0. 

(2-2)  (22-4  2  +  4)=  0. 

(2  -  2)3  =  0. 

z  =  2,  2,  2. 

15.  3x3  +  72x  +  33x2  =  0. 

3  x  (x2  +11  x  +  24)  =  0. 

3x(x  +  8)(x  +  3)  =  0. 

x  =  0,  —  8,  —  3. 

16.  8x2  +  71  x3  —  9x4  =  0. 
x2 (9x  +  l)(x  -  8)  =  0. 

x  =  0,  0,  —  l,  8. 


17.  (2  x  —  3)2  —  (5  x  +  6)2  =  0. 

(2x  —  3  +  5x  +  6)(2x  —  3  —  5  x  —  6)  =  0. 

(7  x  +  3)  (—  3  x  —  9)  =  0. 


18.  (x  —  3)2—  2(x  —  3)  =  8. 

19.  x3  +  50  —  25 x—  2x2  =  0. 


x2  (x  -  2)  -  25  {x  -  2)  =  0. 

(x  —  2)  (x  —  5)  (x  +  5)  —  0. 

x  =  2,  5,  —  5. 

20.  x3  —  ax2  —  4  a2x  +  4  a3  =  0. 

(x  —  a)  (x2  —  4  a2)  =  0. 
x  =  a,  ±  2  a. ' 

21.  2/3  +  3i/2  +  3?/+  1  =  0. 

(2/  +  l)3  -  0. 

2/  =- 1,  —  i,  —  i. 

22.  acx2  +  5cx  +  adx  +  bd  =  0. 

(cx  +  d)  (ax  +  b)  =  0. 

d  b 

x  — - > - 

c  a 


(x  -  7)  (x  -  1)  =  0. 

x  =  7,  1. 

23.  x2— 7x— 8  =  x  +  l. 
x2  —  8  x  —  9  =  0. 

(x  -  9)  (x  +  1)  =  0. 
x  =  9,  —  1. 

24.  3x2  —  11  x  +  6  =  3x  —  2. 
3  x2  —  14  x  +  8  =  0. 

(3  x  —  2)  (x  —  4)  =  0. 

x  =  §,  4. 

25.  6x2  +  7x  —  3  =  3x  —  1. 
6x2  +  4x  —  2  =  0. 

2  (3x  —  1)  (x  +  1)  =  0. 

x  —  ,  1 . 


26.  See  p.  140. 
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1.  12  =  22 . 3. 

18  =  2 . 32. 

24  =  23  •  3. 
H.C.F.=  2  -3  =  6. 

2.  15  =  3  •  5. 

25  =  52. 

40  =  5  •  23. 

H.C.F.=  5. 

3.  12  a2  =  22  •  3  a2. 

30a5  =  2-  3  -  5a5. 

36  a4  =  22  •  32  a4. 

H.C.F.=  2  •  3,a2  =  6  a2. 


4.  28  a264  =  22  •  7  a264. 

42  a65  =  2  •  3  •  7  a&5. 

70a263  =  2-5*7  a2&3. 
H.C.F.  =  2  •  7a63  =  14  a53. 

5.  66c4x  =  2  •  3  •  llc4x. 

132  c2x3  =22  •  3  •  llc2x3. 

165 c4x2  =  3-  5-11  c4x2. 

H.  C.  F.  =  3  •  llc2x  =  33  c2x. 

6.  a2  +  2  a6  +  62  =  (a  +  6)2. 

a2  —  &2  =  (a  +  6)  (a  —  b). 
H.C.F.  =  a  +  6. 


7.  3  a2  -  3  &2  =  3  (a  +  6)  (a  -  6). 

9  (a  —  5)2  =  32  (a  —  6)2. 

3  a3  —  3  63  =  3  (a  —  b)  (a2  +  a5  +  b2). 

H.C.F.  =  3 (a  -&). 

8.  ax2  —  2  axy  +  ay 2  =  a  (x  —  y)2. 

a2x2  —  a2y 2  =  a2  (x  —  y)  (x  -f  ?/) . 

2  ax3  —  2  a?/3  =  2  a  (x  —  ?/)  (x2  +  x?/  +  ?/2) . 

H.C.F.  =  a(x-?y). 

9.  2  a2?n2  —  2  a2n 2  =  2  a2  (to  +  n)  (?n  —  n) . 

4  am 2  —  12  arnn  +  8  an2  =  22a  (w  —  2  ?i)  (m  —  n). 

10  am  —  10  an  =  2  *  5  a  (m  —  n). 

H.  C.  F.  =  2  a  (m  —  n). 

10.  25  x3  —  25  x2y  =  52  x2  (x  —  y) . 

10  x3  —  20  x2?/  —  30  xy2  =  2  •  5  x  (x  +  y)  —  3  y) . 

5  x4  —  5  x?/3  =  5  x  (x  —  ?/)  (x2  +  xy  +  y2). 

H.  C.F.  =  5x. 

11.  24 a6  -  6 a4b2  =  2 . 3  a4 (2  a  +  5)  (2  a  -  6). 

48  a6  +  24  a6&  =  23  •  3  a5  (2  a  +  b). 

48 a5  -  48 a46  -  36 a3&2  =  22 . 3  a3  (2  a  -  36)  (2  a  +  6). 

H.C.F.  =  6 a3 (2  a  +  b). 

12.  5x7  —  160 x2  =  5x2(x  -  2)  (x4  +  2x3  +  4x2  +  8x  +  16). 
1 5 x5  —  60 x3  =  3  •  5 x3  (x  +  2)  (x  -  2). 

25 x7  -  200 x4  =  52x4 (x  -  2)  (x2  +  2x  +  4). 

'  H.C.F.  =  5x2(x-2). 
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13,  18  a4  —  2  a262  =  2  a2  (3  a  +  b)  (3  a  —  b). 

12  a6  —  8  abb  —  4  a462  =  22a4  (3  a  +  b)  (a  —  b). 

30  a462  +  10  a353  =  2-5  a362  (3  a  +  6). 

H.C.F.  =  2a2(3a  +  b). 

14.  a5  —  3  a45  +  2  a352  =  a3  (a  —  2  5)  (a  —  6). 

a5  —  2  a45  —  a352  +  2  a253  =  a2  (a  —  2  6)  (a  —  b)  ( a  +  6 ). 

a7  —  5  a662  +  4  a364  =  a3  (a  -  2  6)  (a  +  2  6)  (a  -  6)  (a  +  6). 

H.  C.  F.  =  a2  (a  —  2  b)  (a  -  b)  =  a2  (a2  -  3  a6  +  2  52). 

Page  310  (First  set) 

2  a862  _  a  9  15  xy3  _  3y2 

1‘  10  a263  _  5  6  ’  245  x3?/  49  x2 

x2  —  9  (x  +  3)  (x  -  3)  _  x  -  3 
2  x2  +  6  x  2x(x  +  3)  2  x 

5  x2  +  5  xy  _  5  x  (x  +  y)  _  1 

4'  25  x4  -  25  x2y2  ~  25  x2  (x  +  y)  (x  -  y)  5  x(x-y) 

48 x4  —  6 x?/3  6x(2x  -  y)  (4x2  +  2xy  +  y 2) 

5'  32  x4  -  32  x3y  +  8x2y2  ~  8x2(2x  -  y)  (2x  -  y) 

_  3  (4  x2  +  2  xy  +  y2) 

4  x  (2  x  —  y) 

3  x3  -  375  _  3  (x  -  5)  (x2  +  5  x  +  25)  3  (x  -  5) 

6‘  2 x2  +  lOx  +  50  “  2  (x2  +  5x  +  25)  .  2 

2c2  +  2  cd  —  4  d2  _  2  (c  +  2  d)  (c  —  d)  _  2  (c  +  2  d)  _ 

7'  5  c2  — 5  d2  ~  5(c  +  d)  (c  —  d)  5(c  +  d) 

o  2  c6  — 64  cd5  2  c  (c  —  2  d)  (c4  +  2  c3d  +  4  c2d2  +  8  cd3  -f 16  d4) 

8‘  16  c4  —  40  c3d  +  16  c2d 2  ~~  8  c2  (c  —  2  d)  (2  c  —  d) 

c4  +  2  c3d  +  4  c2d2  +  8  cd3  +  16  d4 
4  c  (2  c  —  d) 

ad  —  3  ax  +  2  cd  —  6  cx  _  (a  +  2  c)  (d  —  3  x)  _  a  +  2c 

ad  —  Sax  —  cd  +  Sex  (a  —  c)  (d  —  3  x)  a  —  c 

4 x2  -f  6 x  —  40  2 (2 x  —  5)  (x  +  4)  2(x+4) 

10, - - - = - — - - 

4x  —  15a  -f  6 ax  —  10  (2x—  5)  (2 +  3  a)  2  + 3a 

5  x4  —  40  x  _  5  x  (x  —  2)  (x2  +  2  x  +  4) _ 

”3  x5  -  96  ~  3  (x  -  2)  (x4  +  2  x3  +  4  x2  +  8  x  +  16) 

5  x  (x2  +  2  x  +  4) 

3  (x4  +  2  x3  +  4  x2  -f  8  x  +  16) 

^  12  a3  +  10  a2  —  12  a  2  a  (3  a  —  2)  (2  a  +  3)  2  a  (2  a  +  3) 

4  +  9 a2  —  12 a  (3 a -2)  (3 a -2)  3a -2 
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32  x2  —  x7  _  x2  (2  —  x)  (16  +  8  x  +  4  x2  +  2  x3  +  x4) 

13<  32  +  16  x  +  4  x3  +  8  x2  4-  2  x4  2  (16  +  8  x  +  4  x2  +  2  x3  +  x4) 

_  x2  (2  —  x) 

“  2 

i4  (§)2-i  =  q+i)(f-i)_2  i-  1 
i+i  (i+i)  3  3 

lfi»(t)3-l==(3,-l)[(f)2+l  +  l]-/3V2,  3  49 

|-1  f-1  W  6+  25' 

lfi  (I)2  ~  (f)  (I)  +  (f  )2  _  (I)2  ~  (t)  (t)  +  (I)2  . 

(I)3  +  (I)3  [(f)  +  (!)]  [(I)2  -  (f)  (§)  +  (I)2] 

i  _  i  _i? 

Page  310  (Second  set) 


2  4x 

o  _ 

2  x  (x  4-  2) 

3  3  -  3  , 

3x  6x2 

m/%  — 

x  —  2 

(x  —  2)  (x  4-  2)  ’ 

a2  —  9  a2  —  9 

5  15 

3 

c-T 

1 

sS- 

CO 

2  a  2  a  (a  4-  3) 

2  x2  6  x2 

x  4-  2 

(x  —  2)  (x  4-  2) 

a  —  3  a2  —  9 

2  x  —  1 

2  (2  x  —  1) 

5  X  +  1  - 

(x  4- 1)  (x  +  2) 

x2  —  6x  +  9 

2  (x  -  3)2  ’ 

x2  —  5  x  4-  6 

(x  —  2)  (x  —  3)  (x  4-  2)  ’ 

—  x  5  (x 

-  5)  (x  -  3) 

—  X 

x  (x  —  3) 

-2x4-6 

2  (x  -  3)2 

1 

+ 

<N 

8 

1 

—  2)  (x  4-  2)  (x  —  3) 

2 a  •  _  2  a  (3  a  4-  1) 

(X  T  2  ((x  -j-  2)  (3  (i  -j-  1) 

<x  4"  3  (ct  4“  3)  (cl  4~  2) 

3  (X  4"  1  (3  <x  4"  1)  (®  +  2) 

2  a2  4-  5  _  2  a2  4-  5 _ 

3  a2  4-  7  a  +  2  ~  (3  a  4- 1)  (a  +  2) 
a  _  3  a  (x  4-  2) 

2  x  6  x  (x  4-  2) 

2  a  _  4  a  (x  4-  2) 

3  x  6  x  (x  4-  2)  ’ 

5  a  30  a 

x2  4-  2  x  6  x  (x  4-  2) 

2x4-1  _  (2x4-1)  (a  +  2) 

8‘  x2  —  2 x  4-  4  “  (x  4-  2)  (x2  -  2x  4-  4)  ’ 

5  _ _ 5 _ 

x3  4-  8  “  (x  4-  2) (x2  -2x4-4)’ 

1  _  x2  -  2  x  4-  4 

x  4-  2  (x  4-  2)  (x2  —  2  x  4-  4) 
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2  x  2  x2  (x  +  2) 

9’  x3  —  8  ~~  x  (x  —  2)  (x  +  2)  (x2  +  2  x  +  4)  ’ 

5  x  _  —  5  x2  (x  +  2)  (x2  +  2  x  +  4) 

2  -  x  “  x(x  -  2)  (x  +  2)  (x2  +  2x  +  4)  ’ 

4  _  —  4  x  (x2  +  2  x  +  4) 

4  —  x2  x  (x  —  2)  (x  +  2)  (x2  +  2  x  +  4) 

3x  +  2  _  (3 x  +  2)  (x  —  2)  (x  +  2) 

x3  +  2  x2  +  4  x  x  (x  —  2)  (x  +  2)  (x2  +  2  x  +  4) 

2  x  —  9  _  x2  (2  x  —  9) 
x5 6  —  32  x2  (x5  —  32)  ’ 

—  2  2  2  (x4  +  2  x3  +  4  x2  +  8  x  +  16) 

—  x3  +  2x2  x2  (x  —  2)  x2  (x5  —  32) 

x  —  2  x  (x  —  2)2 

x5  +  2  x4  +  4  x3  +  8  x2  +  16  x  x2  (x5  —  32) 
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1. 


2x  3x 

T  +  10 


2x 

15 


12x  +  9x— 4x 
30 


17  x 
"30~‘ 


2  c  5  c2  ,  c  _  12  ac  —  15  c2  +  2  ac  _  14  ac  —  15  c2 
3'  3a  _  6a2  9a  _  18a?  ~  18a2 

2  rs3  +  r  r  —  6  s  s2  _  (12  rs4  +  6  rs)  —  (2  r2  —  12  rs)  —  3  rs4 

3‘  r2s  3  rs2  2r  6rV 

9rs4  +  18  rs  —  2  r2 
6  r2s2 

9  s4  +  18  s  —  2r 
6  rs2 


i  5  a  2  15  a  —  (2  a  —  6)  _  13  a  +  6 

4’  a  —  3  ~3=  3 (a  —  3)  “  3(a-3) ' 

c  2 c  _  (c2  +  3c)—  (2c2  —  8  c)  _  11c  —  c2 

5'  7^1  ~  c~+~3  _  (c  -  4)  (c  +  3)  _  (c  -  4)  (c  +  3)  * 

^  2  a  1  (2  a2  +  8  a)  +  (4  a2  —  20  a)  (a2  a  20) 

6'  a-  5  +  a  +  4  ~  2  _  2(a-  5)  (a  +  4) 

_  5  a2  -11  a  +  20 

2  (a  —  5)  (a  +  4) 
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2x  +  l  4  (2  ft  +  1)  -  4  (ft  +  3)  _  —  2  x  —  11  _  2  x  +  11 

7*  X2_g  “  x  —  3  “  (ft  +  3)  (x  -  3)  ~  ft2  -  9  9  —  x2 

a  —  3  a  —  3  5  _  a  —  3  a  —  3  5 

a2  —  4  2  —  cl  a  +  2  ci2  —  4  ci  —  2  a  +  2 


a  —  3  + a2  —  a  —  6  +  5  a  —  10 
a2  —  4 

_  «2  +  5  a  ~  19 
a2  —  4 

2c -3  c2  —  7  _  2 c  —  3  c2  —  7 
c  (c  —  2)  8  —  c3  c  (c  —  2)  c3  —  8 

2  c3  +  c2  +  2  c  —  12  +  c3  —  7  c 
=  c  (c3  -  8) 

_  3  c3  +  c2  -  5  c  -  12 
c  (c3  —  8) 


10. 


in 


2 

m 


5m  —  2  m3  +  m2  —  2  m2  +  2  —  5  m2  +  2  m 


m  —  1  m  m2  —  1 

m3  —  6m2  +  2m+2 
m(m2  —  1) 


m  (m2  —  1) 


11.  2  + 


5x 


x  — 

12.  ft  T  3  — 


_  2x  —  14  +  5x  _ 
7  _  ft-  7 

x2  x2  —  9  —  x2 
X  —  3  x  —  3 


7x-  14 
ft  —  7 

9 

3  —  ft 


13.  ft2  +  2x  +  4- 


x3  +  8 

ft  —  2 


Xs  —  8  —  ft3  —  8 
ft  —  2 


14. 


a  — 


a  —  2  — 


a  —  6 
2  a  —  3 


2  a2  —  7a+6  —  a+6 
2a- 3 
2  a2  —  8  a  +  12 
2a-  3 


15. 


c2- 


c4  +  ^  ^  .  «*+jL_ 

e2  +  cd  +  d2  +  c2  +  cd  +  d2 

—  c4  —  d4  +  c4  +  c2d2  +  d4 


+  c2  —  cd  +  d2 


c2  -f  cd  +  d2 


c2d2 

c2  T  cd  +  d2 
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x  +  2  x  3  x2  +  2  x  —  2  x  +  2  x  3  x2  +  2  x  —  2 

16.  - - —  -  —  -  -r  - - 

2x  — 1  1  — x  2x2  — 3x+l  2x  — 1  x  — 1  (2x  — l)(x  — 1) 

_  x2  +  x  —  2  +  2  x2  —  x  —  3x2  —  2  x  +  2 

(2x  —  1)  (x  —  1) 

2x 

2  x2  —  3  x  +  1 

17  «  —  3  _  2  —  a  _  1 

a2  —  2  a  —  3  a2  —  3  a  +  2  1  —  a2 

a  —  3  a  —  2  1 

(a  —  3)  (a  +  1)  (a  —  2)  (a  —  1)  +  a2  —  L 


a  +  1  a  —  1  a2  —  1 

(X  —  1  +  a  +  1  +  1 

a2  —  1 
2  a  +  1 

a2  —  1 


18. 


b±^- z(b- _ *_\  = 

b  —  a  \a  a  —  b) 

—  a2  —  ab  +  2  52 


a  (a  —  6) 
a2  +  a&  —  2  52 


a  +  &  +  2  62 

a  —  6  a(a  —  b) 


a  (a  —  b) 

(a  —  b)  (a  +  2  6)  _  a  +  2  6 
a(a  —  b)  a 


19.  6  -  2 aY  1  —  — — -\  =  6  —  2a/— 

\  c  -  6  /  \c  -  l 

.  2ac  be  —  b2  +  2  ac 

=  b+ - = - — - 

c  —  b  c  —  b 

x2  —  (m  —  n)2  m2  —  (x  —  n)2  n2  —  (x  —  m)2 

(x  +  n)2  —  m2  (x  +  m)2  —  n2  (m  +  n)2  —  x2 

_  (x  +  m  —  n)  (x  —  m  +  n)  (m  +  x  —  n)  (m  —  x  +  n) 

(x  +  n  +  m)(x  +  n-  m)  (x  +  m  +  n)  (x  +  m  —  n) 

(n  +  x  —  m)  (ft  —  x  +  m) 

(m  +  n  +  x)  (m  +  n  —  x) 

x  +  m  —  n+ra  —  x  +  n  +  n  +  x  —  m 


_  x  +  m  +  n 
x  +  m  +  n 
=  1. 


21.  See  p.  159. 


ra  +  n  +  x 


TEACHERS’  EDITION 


245 


1. 

2. 


6  a  10  xyc‘ 


_  _ 

25  x2y  4  a2x  5  ax 2 

5c  3d  4c  _  2c 

T  lOcd2  "  9d  —  3d2 
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2  a2  x2  _  9  2  a2  x2  _  a 

^  3x3  15  a  2  3  x3  15  a  5x 


4. 


10  a  7x 


a 


5. 


6. 


1  2  a4  21  x3 

a2  —  4  4a  _  (a  +  2)  (a  —  2)  4a 


3  a2x2 
a  +  2 


2  a2  2  a  —  4 
a2  —  1  6  a3 


2  a2 
5a  —  5 


2a  a2  —  2  a  +  1  3(1  —  a) 

_  (a  +  1)  (a  —  1)  6  a3 


2  (a  —  2)  a 


5  (a  —  1) 


2  a 

_  5  a2  (a  +  1) 
1  —  a 


(a  —  1)  (a  —  1)  3  (1  —  a) 


7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 
19. 


2a2  + 1 


a* 


2  a2  — 1  1 


35  25 


(2  a2  + 1)(2  a2  — 1)  2  a 


5-7  3-2-5 


=  1, 


42  ’  30  2-3-7  52 

14 x  84a  2-7- x  22-3-5a2x3  2x2 


15  ax2  60  a2x3  3  •  5  •  ax2  2‘2  •  3  •  7  a  3 

120 c2d  100 cd3  _  23  •  3  •  5 c2d  3  -  72c2x2  __  3  •  7x  _  21  x 

42  c3x  ”  147  c2x2  ~  2  -  3  •  7  c3x  22  •  52cd3  5  d2  5  d2 

See  pp.  167  and  170. 

See  p.  167. 

See  p.  170. 

24  x2  8  y2z  48  x3z  _  24x2  8  y2z  121  x2y3  _  2  y2 

99 xy2 ' 22 x2y  ^  121  xV  ~  99 xy2  22x2?/  48x3z  9x2 

15  rs2  300  ri 3  160  st4  _  15  rs2  98r2s  160  st*  _  2 

14s2i  98  r2s  ’  28  r2s3  ~~  14  sH  '  300  rts  28  r2s3  s 

22  m2w2  52  mPn  275  n2x  _  22  m2n2  125  x2  _  39  m3x  _  3 

39  m3x  _  35  x3  52  m5n  275  n2x  14  nx 
1  _  5x2  (x  -  y)2  x  (x  -  y)  _  x  (x  -  y)2 

x  -  y  '  20  x2  ^  x(x-y)~  x-y  20x2  1  4 

x+3  x2  —  4 x  +  4  x2  — 2x  x  +  3  (x-2)2  x(x+j)_l 

x2— 4’  2x  +  6  ’  x2  +  2  x  _  (x  +  2)  (x  —  2)  2 (x  +  3)  x(x— 2)  2 

x2  +  2  x  +  4  x3  —  8 


35  x3  '  125  x2 
5x2  (x  —  y)2 


x1 


2x 


x2  —  2  x  +  4  x2  +  2  x 
♦  _  (x2  +  2  x  +  4) 


x3  +  8 
x  (x  +  2) 


(x2  -  2x  +  4)  (x  -  2)  (x2  +  2x  +  4) 
_  (x  +  2)2 


(x  +  2)  (x2  —  2  x  +  4) 
x  (x  —  2) 


(x  -  2)2 


CR 


to  i 
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S3 

+ 

S3 


+ 

S3 


h< 

S3 

+ 

ec 
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+ 

ec 

S3 


S3 

+ 

S3 
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S3 

I 
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27. 


ai 


- - - )  Ua---b) 

—  4  \3  d2  +  5  a  +  2/  \  a  ) 

a  (3  a  +  2)  (a  +  1)  (3  a  +  1)  (a  -  2) 


(a  +  2)  (a  —  2)  a 

(3  a  +  2)  (g  +  l)(3a  +  1) 


a 


x  +  1  4- 


a  (a  +  2) 

4  x2  +  4  x  4-  7 


28. 


x  +  3 


x  +  3 


x  —  5  + 
2  + 


12 


x2  —  2  x  —  3 


x2  +  4  x  +  7 
x2  —  2  x  —  3 


29. 


3  + 


x  T  3  x  T  3 

x  +  6  3x4-2 

x  -  2  ~x^2~  _  3x4-2 

5  3x  —  1  ~  3x—  1 


x  —  2  x  —  2 


30. 


x  —  1 - 

X 


x2  —  x  —  3 


X 


X  — 


X 


X2  —  X 


x  —  3 


X 


x  —  3 


x  —  3 


31. 


a  6  a2  +  aft  4-  62 
b  a  ab 


ab  (a2  +  a6  +  62) 


a& 


^+i+ 

a2 


a"1 

ft2 


d4  _|_  a252  +  54  (a2  +  ab  +  b2)  (a2  —  ab  4-  &2)  a2  —  ab  4-  62 


a262 


a  1  —  a  a2  +  1  —  a2 


32. 


a  4-  1 


d 


a  a  (a  4- 1)  _  1 

1  _  a  ~  a2  -  1  4-  a2  ~  2  a2  -  1 


d  4- 1 


d 


a  (a  4-  1) 


33. 


d-6^d4-6 
a  +  b  a  —  b 


2  d2  4-  2  62 


a2 


1  4- 


2  d262  4-  2  64  d4  4-2  d262  4-  fr4 


=  2. 


d4  —  64 


34. 


fx  +  V  +  2\^(^±l- 2 


d4  —  64 

Sx  —  y  x-y 


Sx  —  y 


35. 


\x  —  y 
2 _ 1 

6  d  4-  6  '  d  —  6 


4- 


x  —  y  )  x  —  y  Sy  —  x  Sy  —  x 
1  2  d2  -  2  62  -  d6  4-  b2  4-  ab  4-  b2 


b  (a2  —  b2) 


2  d2 


d 


a  4- 6  d  —  6  a2  4-  2  ab  4-  62  —  d2  4-  2  d6  —  fr2  5  4d5  2  62 


d  —  6  d  4-  & 


a2  —  62 
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36. 


a2  +  62 
a2  —  b 2 


a  b  _  a2  -f  b2  a  —  b  _  a2  +  b2  —  (a  —  b)2  2  ab 

2  6  —  a  a2  —  b2  a  +  6  a2  —  b2  ~  a2  —  b2 


37. 


1 

¥c 


- tfc  A - 

1  \  2  a  -be) 


2  ab  ' 


2  a  — be 
2  a62c 
4  a62c 


62c 


2  a  —  3  6c  ^ ^ 
\2  a  —  be  } 

2  a,b2c  -  3  63c2 


38. 


26 


2  a  — be  2  a 
2  ab2c  +  3  63c2 
2  a  — be 

6  /  4  a6 


6c 


a 


26 


4a6 


a 


2  a 


-  2 


ac  4  6  6  1  1 

\  c  a  c  6> 

4a6  6  /  4a,26c 


4  a  ac  |  4  a6  —  6c  6  —  c 


2  a 


ac 


6c 


c  —  4  a  ac  \6  (4  a  —  c) 


a6c  \ 
_  6  —  c/ 


4  a6 


4  a6 


c  —  4  a  4  a  —  c 
8  a6  62 


+ 


62 


+ 


c  —  4a  6  —  c 
_  8  ab2  —  8  abc  4-  62c  —  4  ab2 
(c  —  4  a)  (6  —  c) 

_  4  a62  —  8  abc  4-  6^ 

(c  —  4  a)  (6  —  c) 

39.  If  a  =  x  —  -  and  6  =  X4  then 
x  x 


a3  —  63 
a2  4-  62 


/  1\3  /  1\3  2 

(x - )—  (x4--)  — 6x - 3x4- 

\  x/  \  x]  _  x3  _ 

(x-  -Y+  (x  +  i)2  2x2  4-  —  x2  + 

\  x)  s\  X/  X2 


xa 


3x4  4- 1 
x(x4  4- 1) 


40.  1  - 


=  1- 


1- 


1  —  2 

1  15 


=  1-3=- 2. 


1  +  h 
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41.  1- 


1  + 


=  i-^-  =  i-i  =  l 

1  +  6  77 


42.  1  + 


1- 

1 


=  1  + 


=  1  + 


1- 


1- 


a 


—  1  + 


1  + 


a  +  1 


a  +  1 


a  +  1 


a 


a 


=  1  +  a  +  1 
=  a  +  2. 


1. 

(1)  *  2, 

2. 

(1)  *  5, 


3. 

(1)  *  9, 


4. 

(1)  '  6, 


5x 


—  2  =  2x. 


Page  314 

(1) 


5x  —  4  =  4x. 
x  =  4. 

2x  ^  7 

5  5 

2x  +  5  =  5x-7. 
-  3x  =  -12. 
x  =  4. 

11  x2  #2x_  2 

11  x2  —  6x  =  9x2. 

2  x2  —  6  x  =  0. 

x  =  0,  3. 

3x  _  16  _  _25 

T  ~3  ~ X  ~6 
9x  —  32  =  6x  —  25. 
3x  =  7. 


(1) 


(1) 


(1) 


5. 

(1)  •  30, 


x  = 

21 
5 


_  7 


5x  —  2 
10 


5x 
6~ 

25  x  — 126  =  15  x  —  6. 
10  x  =  120. 
x  =  12. 


(1) 


6  2  (x  —  4)  1  =  x+5 

3  3 

(1)  -3,  2x  —  8  —  3  —  x  +  5. 

x  =  16. 


(1) 


7.  Lzl*  =  91. 

4  3  4 


(1) 


(1)  •  12, 

6x+3  —  4+8x  =  111. 

14x  =  112. 
x  =  8. 

8.  JL  +  1  =  ±. 

4x  16  3x 
(1)  •  48  x,  36  +  21  x  =  64. 

21  x  =  28. 


(1) 


x  = 


—  4 


3* 


9.  3(x  + 2)- 4(2x- 3)+ 2  =  0. 
3x  +  6  — 8x  +  12  +  2  =  0. 
-  5 x  =-  20. 
x  =  4. 


10. 


x  +  5 


10 

y 


x  —  2 

(1)  •  3  (x  —  2), 

3x  +  15  =  lOx  —  20. 
-  7x  =-  35. 
x  =  5. 


(1) 


8 


11. 

7x  +  3  3x  +  1 
(1)  •  (7x  +  3)  (3x  +  1), 

24  x  +  8  =  21  x  +  9. 
3x  =  1. 
x  — 


(1) 
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12. 

(1)  •  2(3x-  4), 


2x  -  7 
3x  —  4 


4x_14  +  9x  — 12  =  0. 

13  x  =  26. 


x  =  2. 


(1) 


13.  (x  +  5)  (x  +  1)  -  (x  -  3)  (x  -  2)  =  10. 

x2  +  6x  +  5  —  x2+5x  —  6  =  10. 

llx  =  11. 

X  =  1. 


14. 

(1)  .  (2x-  5)  (2  x  —  1), 


- 1 - =  0. 

2x  —  5  2x  —  1 

6x  —  3  +  2x— 5  =  0. 

x  =  1. 


(1) 


2x  —  5  _  3x  —  14  m 

15,  2x+  7  “  3x-2  ' 

(1)  •  (2x  +  7)(3x  -  2),  6x2  —  19x  +  10  =  6x2  -lx-  98. 

—  12  x  =  —  108. 
x  =  9. 

* 

16.  6,  + 3  =<5i±M.  (1) 

2x 

(l).2x  10x2  +  6x  =  10x2  —  x  —  21. 

x  =  —  3. 


17. 

(1)  •  x  (6  —  x2), 


1 

x 


1  —  X 

6  —  x2 


6  —  x2  —  x  +  x2  =  0. 

x  =  6. 


x+3_3x+4 

18,  2x  +  l_  6x  —  2 

(1)  •  (2  x  +  1)  (6  x  —  2),  6  x2  +  16  x  —  6  =  6  x2  +  11  x  +  4. 

x  =  2. 


(1) 


(1) 


19. 

(1)  •  (x  +  7)  (x  +  1), 


x2 


x  —  3 _ ^  5 

x  +  7  x  +  1 

—  2x  —  3  =  x2+8x+7— 5x  —  35. 


(1) 


x  =  5. 
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20. 

(1) 

21. 

(O' 

22. 

(1) 

23. 

(1) 

24. 

(1) 

25. 

(1) 


3  (1  —  8  x)  l  +  8x_l-34x 


5 


8  x  —  1 

.  5  (8  x  -  1), 

-  192  x2  +  48  x  —  3  —  10  x  —  80  x2 

x 


_  i 

5 


3  2x  +  1 

+ 


(4x2-l), 


2  x  +  1  1  —  2x 

6x  —  3  —  4x2  —  4x  —  1 

x 

l+2x  3x+l 
2x  — 1  x  T 1 

(2x  — l)(x  +  1), 

2x2  +  3x  +  1—  6x2  +  x  +  1 

x 


=  1- 


272  x2  +  42  x 
8x2 


-  1. 


4x2 


a6, 


a&, 


x 

- a 

a 

bx  —  a2b 
bx  —  ax 
x 

x  -f  a  x  +  b 
a  b 

bx  +  ab  —  ax  —  ab 
(b  —  a)  x 


—  4  x2  —  1  —  8  x2. 

—  a 

—  2  * 

_8  +  3x  —  4x2 
2  x2  +  x  —  1 

=  8  +  3x  —  4x2. 

=  6. 

=  5-6. 

6 

=  ax  —  ab2. 

=  a2b  —  ab2. 

=  —  ab. 

—  b  —  a. 


x  = 


ab2  —  a2b. 
ab  (b  —  a), 
ab. 


x2  —  x  x2  —  x 


+ 


26. 

(1) 

27. 

(1) 


a  —  1  a  +  1 
(a  —  1)  (a  +  1),  2  ax2  —  2  a8x 

x2  —  1  —  a2  (x  —  1) 
(x  —  1)  (x  +  1  —  a2) 

x 

x  x  -f  16 

a  +  2  a  —  2 

(a2  -  4), 

ax  —  2  x  —  ax  —  2  x  —  16  a  —  32 

x 

2x  +  1  ^  3x  —  7 
x  +  3  2  —  x 

(x2  +  x  —  6), 

2x2—  3x— 2— 3x2  —  2x-f21 

x 


=  2a(x  —  1). 

=  2  a  —  2  a3. 
=  0. 

=  0. 

=  a2  —  1,  1. 
=  4  a. 


4  a3  -  16  a. 

-  a3  -  8. 

9  —  3  x  —  x2 
x2  +  x  —  6 

9  —  3x  —  x2. 
5. 


(1) 


(1) 


(1) 


(1) 


(1) 


'(I) 


(1) 


(1) 


252 


COMPLETE  SCHOOL  ALGEBRA 


28. 

(1)  •  (2x 


x  —  a  3  x  —  c 


6x 


=  0. 


2  x  —  a 
a)  (6x  —  c), 

6  x2  —  cx  —  6  ax  +  ac  =  6  x2  —  3  ax  —  2  cx  +  ac. 
cx  —  3  ax  =  0. 

(c  —  3  a)  x  =  0. 
x  =  0. 


(1) 


29. 

(1)  •  10, 


30. 

(1)  *  1, 


11.3- 


5  —  2x 


113-  100  +  40  x 
—  80  x 
x 

3x  —  1  x  —  4 
.25  +  .5 

12  x  —  4  +  2x  —  8 
5x 
x 


;  2.3  —  (5  —  7  x)  +  — • 

:  23  —  50  +  70x  +  50  x  +  100. 
:  60. 

4* 


=  3(3x-  14). 

=  9x  -  42. 

=  -30. 

=  -  6. 


(1) 


(1) 


Page  316 


1.  Let  x  =  the  first  part. 
Then  x  =  the  second  part, 
and  x  =  the  third  part, 

n*  25* 

6  9 

18  x  +  33  x  +  50  x  =  18,180. 
x  =  180, 

-V-  x  =  330, 

\5~x  =  500. 

x  =  the  divisor. 


and 

2.  Let 

Then 


352  ,  e  7 

- =  15  + 

x  x 

352  =  15x  +  7. 

x  =  23. 


3.  Let 


x  = 


Then 


32  —  x 
39  —  x 
96-  3x 
x 


4.  Let  x 
Then  96  —  x 
56-  §x 
x 

and  96  —  x 


the  number  to  be 
subtracted. 

2 

3* 

78-  2x. 

18. 

one  part, 
the  other  part. 
96  -  x  -  16. 

72, 

24. 


5.  Let 


x 

x  +  12 
5x  +  60 
x 


the  number  of  years. 
t(x  +  8). 

6x  +  48. 

12. 
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6.  Let 
Then 


7.  Let 
Then 


and 


8..  Let 


9.  Let 


10.  Let 


x  = 


x  +  1  and  x  +  2 
x2  —  4 
3  x2  — 12 
x2  —  6x  —  16 
x 


the  number. 

the  next  two  consecutive  numbers. 
§(x  +  l)(x  +  2). 

2  x2  +  6  x  +  4. 

0. 

8,-2. 


x  =  the  number  of  yards  in  the  width 
of  the  rectangle. 

2\x  =  the  number  of  yards  in  the  length 
of  the  rectangle. 

(x  +  11)  (2 \x  -  10)  =  x  •  2£x  -  Mp. 


5  „  25x  , 

-x2 - 15 


-x2  —  140. 
2 


x  =  20, 

2^x  =  50. 

x  =  the  number  of  days  required  by  A 
and  B  together. 

I  +  i. 

10  12 


1 

x 

60  =  6  x  +  5  x. 
x 


°TT 


x  =  the  number  of  days  A  requires 
to  finish. 


5 


-  .  * 
_j-  —  -j-  — 

10  15  10 


=  1. 


x  = 


l  2 
i3- 


x  =  the  number  of  hours  to  fill  the  tank. 

1 _ 1 _ 1 

4  6  ~  x 

3x  —  2x  =  12. 
x  =  12. 


11.  Let 


x  = 


!  +  !_! 

6  8  4 

4x  +  3x  —  6x 
x 


the  number  of  hours  to  empty 
the  tank. 

1 

x 

24. 

24. 


CR 


I 
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12.  Let 
Then 


and 


x  =  the  number  of  miles  in  the  diameter  of 
the  moon. 

3|x  =  the  number  of  miles  in  the  diameter  of 
the  earth. 

3§x  —  x  =  5760. 
x  =  2160, 

3§x  =  7920. 


13.  Let 
Then 


and 


x  —  the  number  of  miles  in  the  diameter  of 
the  earth. 

10j^x  =  the  number  of  miles  in  the  diameter  of 
Jupiter. 

x  +  lOif  x  =  94,320. 
x  =  7920, 

10|£x  =  86,400. 


14.  Let  x  =  the  number  of  hours  of  rowing  upstream. 

Then  10  —  x  =  the  number  of  hours  of  rowing  downstream. 

(4  +  li)(10  — x)  =  x(4  — li). 

55  —  5£x  =  2^x. 
x  =  6|. 

15.  Let  x  =  the  number  of  miles  per  hour  the  freight 

train  travels. 

Then  8  x  =  the  number  of  miles  it  travels. 

8x  =  40-51  =  210. 
x  =  26i . 


16.  Let  x  =  the  number  of  dollars  invested  at *5%. 

Then  8000  —  x  =  the  number  of  dollars  invested  at  4%. 

T§ o  x  4  TlJo  (8^00  —  x)  =  345. 

5x  +  32,000  -  4x  =  34,500. 

x  =  2500, 


and 


8000  -  x  =  5500. 


17.  Let  x  =  the  number  of  dollars  taxed  4%. 

(10,000-  2000)  +  T^-x  =  180. 

16,000+  4x  =  18,000. 
x  =  500. 

Income  =  10,000  +  500  =  10,500. 
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18.  Let 


x  =  the  number  of  gallons  of  water  to  be  added. 

9  5_  .  1  I 

loo  1  _ _±_>. 

1+x  10* 

95  _  1 

100(1  +  x)  ~  To’ 

95  =  10  +  10  x. 
x  =  8.5. 


19.  Let  x  =  the  number  of  pounds  of  25-cent  coffee. 

Then  10  —  x  =  the  number  of  pounds  of  35-cent  coffee. 

25 x  +  35(10-  x)  =  32 . 10. 

25 x  +  350-  35x  =  320. 

x  =  3, 

and  10  —  x  =  7. 

Weight  of  25-cent  coffee  used  is  to  weight  of  35-cent  coffee  as  3  :  7. 


20.  Let 


21.  Let 


x  =  the  number  of  gallons  of  water. 

t2o°o  *  25  =  icfo  (2'5  +  %)• 

500  =  450  +  18  x. 
x  =  2|. 

x  =  the  number  of  pounds  of  tin  to  be  added. 
Tyy  .  410  +  x  _  18 
410  +  x  100  ’ 

6560  +  100  x  =  7380  +  18  x. 
x  =  10. 


22.  Let 


Then 


23.  Let 


24.  Let 


x  =  the  number  of  gallons  of  90-per-cent-pure 
alcohol. 

9  o  r  i  9  6_  .  i  o  Q3 
T  0  (T  x  '  T(J  0  _  +A  . 

x  +  12  100  ’ 

90  x  +  1152  =  93  x  +  1116. 
x  =  12. 

x  =  the  number  of  tons  of  pure  iron. 

•  10  +  x  _  98 
10 +  x  100  ’ 

930  +  100  x  =  980  +  98  x. 
x  =  25. 

x  =  the  number  of  pounds  on  the  shorter  arm. 
6  •  70  =  5  •  x. 
x  =  84. 
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25.  Let 

26.  Let 
Then 

and 

28.  Let- 

29.  Let 

Also 

30.  Let 

Also 

31.  Let 


x  =  the  number  of  pounds  on  the  longer  arm. 

7  •  36  =  12  •  x. 
x  =  21 

x  =  the  number  of  tons  stress  on  one  support. 

2  —  x  =  the  number  of  tons  stress  on  the  other  support. 
4x  =  8(2  —  x). 
x  =  1^, 

2  —  x  =  §. 

x  =  the  number  of  spaces  the  minute  hand  travels. 

x  A  K 
x - =  45. 

12 

12  x  —  x  =  540.  ♦ 

x  =  49^,  or  49^  minutes  after  9  o’clock. 

x  =  the  number  of  spaces  the  minute  hand  travels. 

x  A  K 

x - =  45. 

12 

x  =  49^,  or  49^  minutes  after  3  o’clock. 


x  =  16t4t,  or  16t\  minutes  after  3  o’clock. 

x  =  the  number  of  spaces  the  minute  hand  travels. 

x-  — =  35. 

12 

12  x  —  x  =  420. 

x  =  38t2t,  or  38t2t  minutes  after  5  o’clock. 

X  I  c 

x - =  15. 

12 

x  =  16T4T,  or  16^  minutes  after  5  o’clock, 
x  =  the  number  of  spaces  the  minute  hand  travels. 

x  on 

x - =  35. 

12 

x  =  38t2t,  or  38^  minutes  after  4  o’clock. 

x  K 

x - =  5. 

12 

x  =  5t5t,  or  6t5t  minutes  after  4  o’clock. 


Also 
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32.  If  x  —  the  number  of  inches  average  height,  the  sum  of 

the  heights  of  n  boys  is  nx  inches. 

71X 

nx  inches  =  —  yards. 

36  * 

V 

33.  One  package  weighs  - — ^  pounds. 


3m  +  5 

Then  n  packages  would  weigh  n 


P 


np 


pounds. 


3  in  -{-  5  3  m  -I-  6 

34.  If  a  man  can  do  a  piece  of  work  in  t  hours,  in  one  hour  he  will  do 
-  part  of  the  work  ;  and  n  men  working  at  the  same  rate  would  do  n  •  - 


or  part  of  the  work  in  one  hour,  k  men  in  h  hours  would  do  k  •  h  • 

t  t 

hk 


or  — ,  part  of  the  work. 

35.  Let  t  =  the  number  of  hours 
for  x  men  to  do  it. 
nh 


t  = 


x 


36.  Let  g  =  the  number  of  cents 

gain  on  n  dozen.. 

g=i2n(b~S 

=  n  (12  6  —  d). 

37.  Let  l  =  the  number  of  dollars 

loss. 

me 

; = 122  -  io 

100 


me 

10000 


-10. 


38.  Let  p  =  the  cost  in  cents  of  x 

yards. 

xc 

P  =  — • 
n 

39.  Let  n  =  the  number  of  yards. 
100  d  100  dy 


n  = 


x 

V 


x 


40.  Let  p  =  the  per  cent  of  gain. 
s—b 


41.  Let  x  —  number  of  days  both 

will  take. 

1  1  1 

+  -  —  -* 
a  n  x 

nx  +  dx  =  nd. 

nd 

x  - - 

n  +  d 

42.  Let  d  =  the  number  of  10-hour 

days. 

d  =  - 


n 


hn 


10  •- 
h 


10  m 


3600- 


43. 


m  = 


t  45?/ 


1760  22 t 

44.  Let  m  -  -  the  number  of  men 
required. 

nd 

■  • 

t 

the  number  of  min¬ 
utes  under  fire. 


m  = 


45.  Let  x 


x  = 


f 


6080  k 


x  60  = 


3/ 

304  A;' 


258 


COMPLETE  SCHOOL  ALGEBRA 


Page  321 

1.  For  2  x  +  y  =  8.  For  x  +  2  y  =  13. 


If  X  = 

0 

4 

1  * 

then  y  = 

8 

0 

6 

If  £  = 

0 

13 

3 

then  y  = 

0 

5 

Y 

,6 

) 

r 

ik 

•2 

9 

5*5 

.1 

1 

s! 

X 

/ 

A- 

J  -] 

0] 

[  2 

Y 

x  =  1,  y  =  0. 


2.  For  x-y=6.  For  5x  +  4y  =-  15. 


If  £  = 

0 

6 

5 

then  y  — 

-  6 

0 

-  1 

i— i 

Hb 

H 

II 

0 

-  3 

1 

then  y  = 

-3f 

0 

-  5 
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3.  For  2  x  +  4  y  =  20.  For  2  y  -  2  -  x. 


If  X  = 

0 

-2 

4 

'then  ?/  = 

1 

0 

3 

If  x  = 

0 

10 

4 

then  y  = 

5 

0 

3 

r 

u 

$ 

£ 

u 

X 

A 

0 

.  2 

$ 

Ho 

y' 

IE 

x  =  4,  y  =  3. 


4.  For  x  +  ?/  =  5. 


For  ?/  +  2  =  0,  or0x  +  2/=  —  2. 


If  x  = 

4 

0 

o 

—  o 

then  i/  = 

-2 

-2 

-2 

If  x  = 

0 

5 

2 

then  y  = 

5 

0 

3 

' 

o 

A^r\ 

■s- 

i 

-r- ' 

s 

X 

0 

r 

\ 

— 

•) 

v= 

— 

? 

/5S 

\ 

*s 

> 

b 

r1 

x  =  7,  2/  =—  2. 
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5.  For  x  -f  y  =  4.  For  x  +  2  y  =  7. 


If  X  = 

0 

4 

1 

then  y  = 

4 

0 

3 

If  x  = 

0 

7 

-3 

then  y  = 

i 

0 

5 

£  —  1,  y  —  3. 


6.  For  x  —  y  —  5. 

I 


If  £  = 

0 

5 

2 

then  y  = 

-  5 

0 

-3 

For  3x  +  2y  =  5. 


If  x  = 

0 

1§ 

3 

/ 

then  2/  = 

n 

0 

-  2 

x  =  3,  y  =  —  2. 
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7.  For  2  x  —  4  y  =  9.  For  x  —  2  y  —  8. 


If  X  = 

0 

1 

-2 

then  y  = 

_  9 

0 

CO 

i 

If  x  = 

0 

8 

4 

then  ?/  = 

-4 

0 

-  2 

The  lines  are  parallel,  and  the  equations  are  inconsistent, 

8.  Yes. 

9.  For  x  —  2  y  =  8,  for  3  x  —  6  y  =  24,  and  for  —  2x  +  4y=  —  16. 


If  x  = 

0 

8 

then  y  = 

-4 

0 

The  three  graphs  are  identical. 

An  infinite  number  of  sets  of  roots  will  satisfy  the  three  equations. 
The  conclusion  that  any  two  dependent  equations  have  the  same 
graph  seems  warranted. 

CR 
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10.  The  coordinates  of  the  origin  are  (0,  0). 

Yes,  if  the  graphs  of  the  two  equations  are  parallel  lines,  as  in 
Example  7,  above,  or  in  x  +  2  y  =  5  and  x  +  2y  =  7. 

12.  The  form  of  the  equation  of  a  line  parallel  to  the  x-axis  is  one  in 
which  x  does  not  occur,  as  y  =  a.  The  form  of  the  equation  of  a  line 
parallel  to  the  ?/-axis  is  one  in  which  y  does  not  occur,  as  x  =  b. 
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1. 

3  x  —  8  y  =  20, 

(1) 

x  —  6  y  ■=  0. 

(2) 

From  (2), 

X  =  6  2/. 

(3) 

Then  in  (1), 

18  2/  —  8  y  =  20. 

y  =  2. 

Then  in  (2), 

x  —  12  =  0. 

x  =  12. 

5.  3x  — 2i/  =  18,  (1) 

4?/  +  3x  =  0.  (2) 

From  (2),  V  =~  (3) 

Then  in  (1), 

3x  +  |x  =  18. 

9  x  —  36. 
x  =  4. 

Then  in  (3),  y  =  —  3. 

6.  i^^  +  6n=-9,  (1) 

2 

4  m  —  1  =  3  n.  (2) 

Clearing  (1)  of  fractions, 

Sm+9n  =  — 18.  (3) 

3  yi  -j- 1  , 

From  (2),  m  =  — - - (4) 

Then  in  (3), 

2(3n  +  1)  +  9n  =  —  18. 

1 5  n  =  —  20. 
n  =  — 

Then  from  (4), 

-4  +  1 


—  _  3 

—  I’ 


2.  2x+5?/  =  8,  (1) 

x  —  10y  =  9.  (2) 

From  (2),  x  =  10?/  +  9.  (3) 

Then  in  (1), 

2(10?/  +  9)  +  by  =  8. 

25  y  =-  10. 

y=-  1- 

Then  in  (3),  x=-4+9. 

x  =  5. 

3.  2(x  +  y)+  Sy  =  4,  (1) 

5  =  x  +  y.  (2) 
Substituting  5  for  x  +  y  in  (1), 

10  +  3  y  —  4. 

y  =—  2. 

Then  in  (2),  5  =  x  —  2. 

x  =  7. 

4.  16x  +  7  =  15y,  (1) 

4x  +  5?/  =  0.  (2) 

From  (2),  y  =  —  f  (3) 

Then  in  (1), 

16  x  +  7  =  -  12  x. 

»  =  -  i- 

Then  in  (3),  y  = 


TEACHERS’  EDITION 


263 


1. 

Page  323 

x  +  2/  =  4, 

(1) 

x  —  y  —  2. 

(2) 

From  (2), 

x  =  y  +  2. 

(3) 

Substituting  (3)  in  (1),  y  +  2  +  y  =  4. 

Then  from  (2), 

2y  =  2. 

y  =  i- 

x  —  1  —  2. 

2. 

x  =  3. 

x  +  2  y  =  3, 

(1) 

x  +  y  =  2. 

(2) 

From  (2), 

x  =  2  —  y. 

(3) 

Substituting  (3)  in  (1),  2  — 

y  +  2?/  =  3. 

Then  from  (2), 

2  +  y  =  3. 

2/  =  1* 
x  -f  1  =  2. 

* 

x  =  1. 

00 

a 

1 

II 

jji 

(1)  5.  x  +  3  y  =  0, 

(1) 

2  x  +  y  =  4. 

(2)  2x-Sy  =  9. 

(2) 

From  (1),  x  =  5  +  y. 

(3)  From  (1),  x  =  —  3 y 

(3) 

Substituting  (3)  in  (2), 

Substituting  (3)  in  (2), 

- 

10  +  Sy  =  4. 

—  6?/  —  3  y  =  9. 

cd 

1 

II 

CO 

—  9y  -9. 

y  —  —  2. 

y  =- 1. 

Then  from  (1), 

Then  from  (1), 

x  +  2  =  5. 

x  —  3  =  0. 

x  =  3. 

x  =  3. 

6.  5  x  —  6  2/  =  7, 

(1) 

•  ■ 

4x  —  3?/  =  2. 

(2) 

4.  2x  +  3  i/  =  8, 

(1)  From  (2),  s-2*3*'- 

(3) 

rH 

II 

1 

(2)  Substituting  (3)  in  (1), 

From  (2),  x  =  y  +  1. 

(3)  10+151/  a  , 

Substituting  (3)  in  (1), 

- by  =  7. 

4 

by  +  2  =  8. 

10  +  15?/  —  24?/  =  28. 

by  =  6. 

-9  y  =  18. 

2/  =  §• 

y  =—  2. 

Then  from  (2), 

Then  from  (2), 

*-»  =  !• 

4x  +  6  =  2. 

s 

II 

+ 

o»|n 

4x  =  —  4. 

*  =  -V-* 

x  =  —  1. 
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1. 

2x  _ 

IT  +  y ~~  ’ 

(1) 

K  m  +  2n  2m—  n  5 

(1) 

5  10  2 

5x  —  3  y  —  105. 
Clearing  (1)  of  fractions, 

(2) 

m  +  n  m  —  n  n 

4  7  “  2 

(2) 

2x  +  Sy  =  —  21. 

(3) 

Clearing  (1)  and  (2)  of  fractions, 

(2)  +  (3), 

CO 

II 

t— 

2  (m  +  2  n)  —  (2  m  —  n)  =  25. 

(3) 

x  =  12. 

7  (m  +  n)  —  4  (m  —  n)  =  14  n. 

(4) 

Then  from  (2),  y  =  —15. 

Simplifying  (3)  and  (4), 

5  n  =  25. 

2. 

Sr  7  s 

(1) 

n  =  5. 

(5) 

4  2  12 

3m  —  3n  =  0. 

(6) 

r  +  8  =—  2  s. 

(2) 

Substituting  from  (5),  in  (6), 

Clearing  (1)  of  fractions, 

3m  =  15. 

9r  —  42  =  s. 

(3) 

m  =  5. 

2  •  (3), 

18  r-  84  =  2  s. 

(4) 

(2)  +  (4), 

„  1  1  1 

(1) 

19r-  76  =  0. 

x  2/  6 

r  =  4. 

2  3  4 

(2) 

Then  from  (2),  s  =  —  6. 

x  2/  3 

3.  3S,  +  1 
4 

_*  +  22 

12 

(1) 

3-(D  +  (2),  |  =  |- 

x  =  6. 

5  5 

T— 1 

II 

<M 

1 

(2) 

From  (2), 

z  =  2y  +  l. 

2-(D-(2),  -=-§- 

In  (1), 

3  2/4-1 

2J/+23  0 

y  =  —S. 

4  12 


9?/  +  3  —  2?/  —  23  =  36. 

w  2r  +  4  s  38 

(1) 

7  ?/  =  56. 

2  r  —  s  3 

2/  =  8. 

---  =  0. 

(2) 

Then  from  (2),  z  =  17. 

r  s 

Clearing  of  fractions, 

4.  .5x  +  .7  2/  =  f, 

(1) 

6r  +  12s  =76r- 

38  s.  (3) 

.8x  —  .2  2/  =  3§. 

(2) 

5  s  —  7  r  =  0. 

(4) 

(1)  •  8,  4x  +  5.62/  =  4.8. 

(3) 

From  (3), 

(2)  •  5,  4x  —  2/  =  18. 

(4) 

70  r  —  50  s  =  0, 

(3) -(4),  6.62/ =-13.2. 

or  7  r  —  5  s  =  0. 

*  (5) 

y  =—  2. 

But  (5)  is  equal  to  — 

•  1  •  (4) ; 

Then  in  (4),  x  =  4. 

hence  the  equations  are  dependent. 
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8. 


1 


x-  3  V 
x  —  Qy 


0, 

2 


5 


From  (1),  3y  —  x  4  3 
From  (2), 

5x-  30y-  10 
5-  (3)+(4),  -152/4-5 

y 

Then  from  (3),  x 


=  0. 

=  0. 

=  0. 

_  1 
—  3* 

=  4. 


(1) 

(2) 

(3) 

(4) 


11.  5  x  4  4  ?/  =  10  a  4  4,  (1) 

x  —  2  ay  =  0.  (2) 

From  (2),  x  =  2  ay.  (3) 

Then  in  (1), 

(10  a  4  4)  y  =  10  a  4  4. 

V  =  1- 

Then  from  (3),  x  =  2a. 


12.  2  ax  —  3  by  =  7, 

5  ax  4  7  6y  =  3. 
5.(1)- 2- (2),  —29  by  =  29. 


1 


3(x+  y)  x-y  _n 

(1) 

y  =  - 

3  -  11 

Then  from  (1),  2  ax  =  4. 

5  5 

2 

x  =  -. 

2x  4  y  =  7. 

(2) 

a 

From  (1), 

3 (x 4  y)  x~y-0 

3  -11 

is.  !?-?  =  •, 

a  c 

—  33  (x  4  y )  4  3  (x  —  y)  =  0. 

x  y 

—  30  x  —  36  y  =  0. 

—  4  —  =  13 
2a  3c 

Then  in  (2),  2  x  —  g  x  =  7. 

12  x  —  5  x  =  7  x  =  42. 
x  =  6. 

Then  from  (3),  y  ——  5. 


10. 


®£±*  +  *  =  -“-,(!) 

2  —  X  X  —  2 

£47  ,  174* 


Clearing  of  fractions, 

cx  —  ay  —  6  ac. 

3  cx  4  2  ay  =  78  ac. 
2  •  (3)  4  (4),  5  cx  =  90  ac. 

x  =  18  a. 

Then  in  (3),  ay  =  12  ac. 

y  =  12  c. 


4 


5  —  z 


=  0.  (2) 


14. 


From  (1), 

3x  4  z  4  2 (z  —  *)  —  —  12. 

x  4  3z  =  —  12.  (3) 

From  (2), 

(x  4  7) (5  —  z)  4  (17  4*)z=0. 

5x  4  lOz  =—  35. 
x  4  2  z  =  —  7.  (4) 

(3)- (4),  z=-5. 

Then  in  (4),  as  =  3. 


a  3a  _ 

l  —  4  5 

x  y 

3a  a  1 

- 1 —  —  — • 

x  y  2 

8a  5 


3.(1) -(2),  —  =  - 


y 


y  = 


2 

16  a 


8  a 


3-(2)-(l),  —  =  - 


1 

x  2* 
x=  16a. 


(1) 

(2) 


(1) 

(2) 

(3) 

(4) 


(1) 

(2) 
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15. 

x  +  y  _  a  + b 

a  b  ab 

(1) 

a?-b 2 

x  —  y  — - 

ab 

(2) 

From  (1), 

bx  +  ay  =  a  +  b. 

(3) 

From  (2), 

abx  —  aby  =  a2  —  62. 

(4) 

a- (3)— (4), 

(a2  +  a&)?/  =  ab  +  b2. 
a(a  +  b)y  =  b  (a  +  b). 

b 

V  — 

a 

6  •  (3)  +  (4), 

(b2  +  ab)x  =  a&  +  a2. 

6(6  +  a)x  —  a(b  +  a). 

a 

x  =  - . 

6 

- 

16. 

2  ax  —  4  6?/  =  7c, 

(1) 

3  ax  —  6  by  =  5  c. 

(2) 

3  •  (1)  —  2  •  (2),  0  +  0  =  11  c,  and  the  equations  are  incon¬ 

sistent. 


Page  325 


x  +  3y  - 

•  52 

=  2, 

(1) 

2x  —  y 

—  2 

=  1, 

(2) 

3x  +  5  y  — 

•  72 

=  -10 

.  (3) 

-(2),  72/  — 

92 

=  3. 

(4) 

-(3),  4y  - 

82 

=  16. 

(5) 

4- (4)- 7*  (5),  20  2  =—100. 

z  —  —  5. 


Then  in  (5), 
and  in  (1), 


2.  x  y  4*32  =  0,  (1) 

5x  +  2  y  +  2  =  14,  (2) 

2  x  +  3  y  +  4  2  =  —  14.  (3) 
(1)  +  3  •  (2),  6x  +  132=-14.  (4) 
(3)  +  2  •  (2),  7x  +  72  =  14.  (6) 

7.(4)-  5.(5),  562  =—  168. 

2  =-  3. 

Then  in  (4),  x  =  5, 

and  in  (2),  y  =  —  4. 


3.  x  +  2y  +  2  =  —  1,  (1) 

2  x  —  y  +  2  =  —  20,  (2) 
—  x  —  y  —  5  2  =  13.  (3) 

(1)  +  (3),  y  -42  =  12.  (4) 

(2)  +  2  •  (3), 

—  3?/— 92  =  6.  (5) 

3  •  (4)  +  (5),  -  21 2  =  42. 

2  =—  2. 

Then  in  (4),  y  —  4, 

and  in  (1),  x  =—  7. 


4.  x  T  y  T  2  =  1,  (1) 

x  +  y  —  2  =  2,  (2) 

»  —  2/  +  2  =  3.  (3) 

(2)  +  (3),  2  x  =  5  or  x  =  f . 

(1) —  (2),  22  =  — 101-2  =—l. 

Substituting  these  values  in  (1), 

y  =- 1. 
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5.  x  +  2y  +  z  =  l, 

(1)  - 

9. 

x  +  y  =  3  a, 

(i) 

2  x  +  ?/  —  z  =  0, 

(2) 

x  +  z  —  4  a, 

(2) 

x  +  2y  +  z  =  0. 

(3) 

y  +  2  =  5a. 

(3) 

Comparison  of  (1)  and  (3)  shows 

(2)  -  (1), 

z  —  y  —  a. 

(4) 

at  once  that  these  equations 

are 

(3)  +  (4), 

2  z  =  6a. 

inconsistent. 

z  =  3  a. 

6.  2x  —  y  +  5z  =  0,  (1) 

8x  +  1 V  +  z  =  38,  (2) 

x  —  by  —  z  =  7.  (3) 

(1)  +  6.(3),7x-26y=35.  (4) 

(2)  +  (3),  9  x  +  2  y  =  45.  (5) 

(4) +  13 -(5),  124 x  =  620. 

x  =  5. 

Then  in  (5),  y  —  0, 
and  in  (2),  z  =  —  2. 


Then  in  (3),  y  =  2  a, 
and  in  (1),  x  =  a. 


10.  ,3x  +  .2 y  +  .4z  =  1.9,  (1) 

.02  x  =  .1  —  .01  y  —  .02  z,  (2) 
x  +  y  +  z  =  6.  (3) 

Clearing  (1)  and  (2)  of  decimals, 
3x  +  2  ?/  +  4z  =  19,  (4) 

2x  +  ?/  +  2z  =  10.  (5) 

2.(3)- (5),  y  =  2. 


7.  4x  —  3y  =  z,  (1) 

z=x  +  y ,  (2) 

2x  =  3y  +  l.  (3) 

Substituting  x  +  y  for  2  from  (2) 

in(1>’  8*-4»  =  0. 

x=%y.  (4) 

Substituting  in  (3)  the  value  of  x, 

%y  -  3y  +  1. 

y  =  —  3. 

Then  in  (4),  x  =  —  4, 
and  in  (2),  z  =  —  7. 


8.  x  —  2y  =  10,  (1) 

Sy+42  =  -l,  (2) 

6x-z  =  18.  (3) 

In  (3),  «  =  5x-18.  (4) 

Substituting  in  (2), 

20x  +  3y  =  71.  (5) 

(5) -20.(1),  43y  =  -129. 

y  =  -  3. 

Then  in  (1),  x  =  4, 
and  in  (4),  z  =  2. 


Substituting  in  (3)  and  (4), 

x  +  2  =  4,  (6) 

3x+  4z  =  15.  (7) 

(7) -3- (6),  z-  3. 

Then  in  (6),  x  =  1. 


a  b  c 

11.  — | - 1 — 

x  y  z 

a  b  2  c 

x  y  z 

5  a  3 b  2c 

x  y  z 

2  a  3  c 

(l)  +  (2>,  ^  +  ^ 
3-(l)  +  (3),^  +  j 
3  -  (5)  —  (4)  ,  22a 


X 


X 

Then  in  (5),  z 

and  in  (1),  y 


3, 
2, 
0. 

5. 

=  9. 

=  22. 
a. 

c, 

6. 


(1) 

(2) 

(3) 

(4) 

(5) 
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12. 


x  +  y 
3 

y  +  z 


z  _  2 
6  "“S’ 


(1) 


-5  =  1,  (2) 

4  2  12 

3x  +  2y=12  —  3z.  (3) 
Clearing  of  fractions  in  (1) 


13.  2x  +  y  +  z  +  w  =  l, 
x  — y  —  z  +  2w  =  4, 
x  +  2y  —  z—  10  =  0, 
x  —  y  +  2z  —  w  =  1. 

(1)  +  (2),  3  x  +  3  w  =  5. 

2.(1) -(3), 


and  (2), 

3x  +  32  +  3tu  =  2. 

5x+5y  —  32  =  10, 

(4) 

(1)  +  (4), 

3x  +  32  =  2. 

—  6x  +  3  y  +  3  2  =  5. 

(5) 

(6)  -  (5), 

32  =  -  3. 

(4)  +  (5),  -  x  +  8y  =  15. 

(6) 

2  =—  1. 

(4)+(3),  8x  +  7  y  =  22. 

(7) 

(«)  -  (7), 

3  w  —  0. 

8.(6)  + (7),  71  y  =  142. 

w  =  0. 

y  =  2. 

Then  in  (5), 

3x  =  5, 

Then  in  (6),  x  =1, 

/>•  —  5 
x  — 

and  in  (3),  z  —  i* 

and  in  (1), 

1 

II 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 


14. 


(1)  +  (2), 

(2)  +  (4), 

(6)  -  (3), 

Then  (5)  becomes 

(6)  +  (7), 

and  in  (7), 

Then  in  (1), 


x  +  y  +  z  =  1, 
x  —  y  —  w  =—  1, 
x  —  z  —  w  —  —  6, 
y  —  z  +  w  =  0. 

2  x  +  2  —  u>  =  0. 
x  —  z  =  — 1 . 
w  =  4. 

2x  +  z  =  4. 

3  x  =  3, 
x  =  1, 

2  =  2. 
y  =-  2. 
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(1) 

(2) 

(3) 

(4) 

(5) 

(«) 

(7) 


1.  Let  x  and  y  respectively  represent  the  numbers. 


Then 

and 

Solving, 


x  +  y  =  109, 
x  —  y  —  49. 

x  =  79,  y  =  30. 


2.  Let 
and 
Then 
and 

Solving, 


x  =  tons  capacity  of  a  truck, 
y  =  tons  capacity  of  a  dray. 
10  x  +  6y  =  39, 

8x  +  lOy  =  39. 

x  —  3,  y  —  1^. 
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3.  Let 

Then 

and 

Solving, 


x  and  y  —  the  number  of  days  in  which  one  man  and 
one  boy,  respectively,  can  do  the  work. 

1  !_  JL 

x  y  18  ’ 

5  9  1 

- I - —  o  * 

x  y  3 

x  —  24,  y  —  72. 


4.  Let  x  and  y  =  the  amounts  at  5%  and  6%  respectively. 

Then  x  +  V  — 

and  TT)jjx  +  V  ~  98* 

Solving,  x  =  800,  y  =  1000. 


5.  Substituting  the  values  of  x  and  y  which  are  to  satisfy,  we  get  the 
system  in  a  and  b  : 

2  a  -f  3  6  =  2, 

6a  -p  56  =  2. 

Solving,  a  =—  b  =  1. 


6.  Let 

Then 

and 

Solving, 


x  and  y  =  the  number  of  ounce  and  f-ounce  balls 
respectively, 
x  +  y  =  23, 
x  +  =  18. 

x  =  15,  y  =  8. 


7.  Let 

Then 

and 

Solving, 

8.  Let 
and 

Then 


d  and  q  =  the  number  of  dimes  and  quarters  re¬ 
spectively. 
d  +  q  =  36, 

10  d  +  25  g  =  450. 

d  =  30,  q  =  6. 

x  =  the  distance  walked,  in  miles, 
y  =  the  distance  by  stage,  in  miles, 
x  +  y  =  20, 


and 

Distance 

since - 

Rate 

Solving, 


x  y_ 

4  +  12 


Time. 


x  =  8,  y  =  12. 


9.  Let  x  =  the  faster  rate,  in  miles  per  hour, 

and  y  =  the  slower  rate,  in  miles  per  hour. 

Then  in  the  first  case  the  distances  covered  are  x  and  y  miles ;  in  the 
second,  5x  and  5  y  miles. 

Therefore  x  +  y  =  25, 

and  5x  —  5y  =  25. 

Solving,  x  =  15,  ?/  =  10. 

CR 


t 
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10.  Let 
and 

Then 

and 

Solving, 


d  =  the  distance  in  miles, 
r  =  the  rate  in  miles  per  hour. 


r  +  50 

d  =  300,  r  =  100. 


11.  Let 
Then 
and 
and 

Solving, 


x,  2/,  and  z  =  the  respective  numbers, 
x  +  y  +  z  =  108, 

\y  z  =  25, 

3x  +  4  y  +  Qz  =  504. 

x  =  24,  y  =  36,  z  —  48. 


12.  Let 
Then 

and 

and 

Solving, 


x,  2/,  and  z  —  the  respective  numbers. 
x  +  y  +  z  =  217, 

-  =  5, 
y 

-  =  5. 
z 

x  =  175,  y  =  35,  z  —  7. 


13.  Let  x,  2/,  and  z  =  the  three  digits,  from  left 

Then  x  +  y  +  z  =  14, 

and  100  x  +  10z  +  2/  +  27  =  100  x  +  10  y  +  2, 

and  100  2/  +  10  x  +  z  +  180  =  100  x  +  10  y  +  z. 

Solving,  x  =  7,  y  =  5,  z  =  2, 

and  the  required  number  is  752. 


to  right. 


14.  Let  the  sides  be  x,  2/,  z,  and  u  respectively. 


Then  x  +  y  =  20, 

(1) 

x  +  y  =  20, 

(5) 

2/  +  z  =  27, 

(2) 

'  or 

(3) 

y  +  z  =  27, 

(6) 

y  +  u  =  23, 

y  +  w  =  29, 

(7) 

z  +  x  =  29, 

(4) 

z  +  x  =  23. 

(8) 

Then  (2)—  (1), 

z  —  x  —  7, 

(9) 

and  (9)  +  (4), 

2z  =  36, 

or 

z  =  18. 

Then  from  (4), 

x  =  11, 

from  (1), 

y  -  9, 

and  from  (3), 

u  =  14. 

Hence 

II 

1—1 
1— » 

=  9,  z  =  18,  u  —  14. 
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In  the  second  case,  (6) 
z  —  x  = 

(10)+ (8),  = 


or 

Then  from  (8), 
from  (5), 
and  from  (7), 
Hence 
15.  Let 
Then 
and 


Solving, 


16. 

and 


Solving, 


17. 

and 

Solving, 

18.  Let 
Then 

and 

Solving, 

19.  Let 
Then 

and 


Solving, 


and 

20.  Let 

Then 

and 

Solving, 

and 


z  = 

X  = 

V  = 
u  = 
X  = 

x  and  y  = 
x  +  y  — 
x—y  = 

x  = 


-(5), 

7, 

30, 

15. 

8, 

12, 

17. 

8,  y  =  12,  z  =  15,  u  =  17. 

the  respective  costs  of  the  chairs,  in  cents. 

100  h, 

in. 

100  h  +  m 


(10) 


y 

x  +  y 
x  —  y 


100 /i  —  in 


(cents), 
(cents) . 


=  a. 


b. 

a  +  b  a  —  b 

x  — - ,  y  — - • 

2  2 

x  +  y  =  a  +  6, 

x  —  y  =  a  —  b. 

x  =  a,  y  =  b. 

x  and  y  =  the  respective  distances  in  miles*. 

x  +  y  =  k, 

x  —  y  =  c. 

k  +  c  k  —  c 

x  = - ,  y  = - 

2  2 

the  number  of  dimes  and  quarters  respectively. 


d  and  q 
d  +  q 
lOd  +  25  q 


=  c. 


d  — 


q  and  n 
25  q  +  5  n 
q  —  n 


Q  = 


n  = 


100  a  +  b. 

100  a  +  b  —  10  c 

15  ’ 

25  c  —  b  —  100  a 

15 

the  number  of  quarters  and  nickels  respectively. 
:  100  a, 
b. 

20  a  +  b 

- 9 

6 

20a-  5 b 
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21.  Let 
and 

Then 

and 

Solving, 

and 


x  =  rate  in  miles  per  hour  in  still  water, 
y  =  rate  of  river,  in  miles  per  hour. 


x  +  y 
m 

- =  a. 

x  —  y 

_m(a  +  t) 

X  — 

2  at 

m(a  —  t) 

V  =  — - - 

y  2  at 


22.  Solving  the  equations  of  the  Hint, 

x  =  v  — 


2_5 

4  ’ 


23.  Let 


Then 


and 

Solving, 


x  and  y  =  the  percentage  of  purity  of  the 
respective  solutions. 


20  100 ’ 


5  100 

x  =  90%,  y  =  80%. 


Page  333 

1.  (x  +  x*  +  aT*)2x!  =  2xi  +  2a:2  +  2x. 

2.  (a^x  +  ax^  —  a^x~^)ax^  =  aM  +  a2x  —  a*. 

3.  (x2  —  5  ax  +  6  a2)  aix~  f  =  atxt  —  5  aW  +  6  a^x“  3. 

4.  (xi  +  yi)  (xi  -  yi)  =  xt  -  2/3. 

5.  (a-2  +  3)(a~2  —  5)  =  a-4  —  2a-2  —  15. 

6.  (x2 a  —  3 xa)  (x2  -  2x)  =x2«+2  -  3 xa  +  2  —  2x2a  +  1+  6x«+L 

7.  (a-1—  a)2  =  a-2  —  2  +  a2. 

8.  (a3  -  2  a-2)3  =  a9  -  6 a4  +  12 a-1  -  8  a~6. 

9.  (a-1-  2 a  +  3 a~2)2  =  a-2  +  4a2+  9a-4-4  +  6a"3-12a-1. 

10.  (ex  +  e_x)2  =  e2x  +  2  +  e~2x. 

11.  (a-1  +  6-2)  (a-1  —  b~2)  =  a~2—  b~4. 

12.  (e2x—  2  +  e~2x)2  =  e4x  +  4  +  e_4x—  4e2x  +  2  —  4e~2x 

-  e4x_  4e2x+  6—  4e~2x  +  e~4x. 

13.  (x-*  +  2x^  —  3x^)2  =  x-1  +  4x  +  9x3  +  4  —  6x  —  12x2 

_  x-i+  4  —  2 x  —  12 x2  +  9x3. 
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14.  (e2x  —  3e~x)4  =  (e4x  —  Ge*  4  9e~2x)2 

=  e8x  +  36  e2x  4  81  e~4x  —  12  e5x  4  18e2x  —  108  e~x 
=  e8x  —  12  e5x  4  54  e2x  —  108  e~x  4  81  e_4x. 

15.  a*  —  a?  x  4  4x2 
gt  +  2x _ 

at  —  a*  x  4  4  a?x2 

4  2  at  x  —  2  g?x2  4  8  x3 

at  4  at  x  4  2  atx2  4  8  x3 

16.  (xt  +  2  yt)  (xt  —  2  x?y?  4  4  yt)  =  x  4  8  y. 

17.  (at  —  a^t  4  6^)  (at  4  gt&t  4  &t)  =  a  4  at&t  +  b. 


18.  x  4  xty  t  4  y-1 
x  —  xty“t  +  y 1 


19.  at  -  5a^ 

5  _  1 

a?  —  6  a? 


x2  4  x?y  t  4  xy 

3  _  1  ,  1  _  3 

—  x?y  ?  —  xy-1  —  x?y  ? 
 4  xy-1  4  x?y~?  +  y~  2 


-l 


£“ 


4  xy 


-l 


+  y 


—  2 


aJ?  _  5  a~Y~ 

—  5  a'V  4  25  a 

a~V°  —  10  aJ^  4  25  a 


20.  (5c“  ^  4  d_1  —  ac-^)2 

=  25c~ 6  4  d~  2  4  a2c-t  410  c~?d~  1— 10 ac~  If  —  2ac~%d~l. 

21.  (at  4  6tc-1)(a*  —  6tc-i)2  =  (a  —  6c- 2)  (at  —  d^c-1). 


a  —  6c-  2 
at  —  6^c~ 1 


at  —  a?bc~  2  —  ab?c~ 1  4  62c-  3 


o  2  1  1  11 

3.  ax?  ~  a?x?  =  a?x?. 


Page  334 

1.  X4  X6  =  X~2.  2.  X3  -T-  X?  ==  xt. 

4.  (ax  —  a2x3)  -f-  a2xt  =  a_1xt  —  xi. 

5.  (x°  —  2x2a-4  4  3x3a~2)  -4-  x20-1  =  x~ a  + 1  —  2  4  3xa-4 

6.  (6a3  +  4n-9an"24  12a2-»)  -f-3an-2  =  2a3n  +  5-34  4a4~2n. 


7.  x 


+  y 


2  1 

x  4  x~gy^ 

—  xtyi 

2  1  12 

—  x?y~$  —  £3y3 

xtwi 


1  1 

x?  4  y3 


2  ii  2 

XJ  —  X3ys  4  y^ 


fys 
l  2 

x?y?  4  y 
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8.  x 

x 


—  8  y 


2  1 


2  X3?/3 


1  ^  1 
X3  —  2  y3 


2.  _  1  1  .2. 

X3  +  2X32/3  4-  42/3 


^  2  J_ 

2  X  3  ?/  3 

„  2  1 

2x^2/^ 


,  1  -2. 

4x32/3 


.  1  2 
4x^2/ 3 

l  2 

4  x^2/ 3 


-82/ 


9.  a® 


+  b 


3  ,1 

02  +  a,03 

—  a£2 

—  062  ■ 


1  ,  i 

02  4-  63 


1,1  ,2. 

a  —  a.263  4-  63 


1,2 

026  3 


10.  a2 


az  — 


1, 2 
a2  62 

a.262  4-  6 


4-  06-1 

3  _ _i  .  , 

026  2  4-  a6-1 


+  &-; 


a  —  a^6  4  4-  b-1 


0  4-  026  2  4-  6-1 


3  _ 1 

026  2 

Q26~2  —  06-1  4-  P26~2 
ab~l  —  a26“2 
o6_1  —  o26“2  4-  b-2 


11.  e2x  4-  2  +  e~2x 

e2x  4.  1 


ex  4-  er 


gX  _j_  g— x 


1  +  c 


—  2  X 


12.  e3x  4-  3ex  4-  3e~x  +  e~Sx\ex  4-  e~x 

g3x  4.  gx  e2x  4-  2  4  e~2x 

2  e* 

2  e*  +  2  e~x 

g-X 

g-x  4-  e~3x 


13.  0  4-  at&2  4-  2  0^62  4-2  6  os  4-  2  63 

?  1  2.2 

o  +  20263  (%?  4-63 

3 , 2 
0^62 

a%6t  +26 
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14.  ra4  +  7  ra* 2  +  8 
TO4  +  5  7ft2  —  1 

2  m2  +  9 
2  m2  +  19 


7  ra~  2  +  m 


-  4 


to2  +  5  -  m~  2 


m2  +  2  —  ra-  2 


2  m 


-2 


—  1  —  5  m-  2 

—  1  —  5  m~  2  +  ?n~  4 

15.  9x5n~4  —  x3n-2  +  2x2n-1 

9  x5  w  ~  4  +  6  x4  w  ~  3 

•  —  6  x4  ”  ~  3 

—  6  x4  n  ~  3  —  4x3w-2 


3  x2  n  ~  2  -f  2  xn  - 1 


3x3w 2  —  2x2n 1  +  x” 


3  xs  n  -  2 

3  x3  n  _  2  +  2  x2n_1 


16.  —  16  aVbt  +  40  ab  —  25  a  5b* 


9.  5 


—  16  crrfri  +  20  ab 

20  ab 
20  ab 


.  1  2  5.  „  _  4, o 

—  4  a"s~b  s  +  5  a  3 6  * 


_  2,  _  3 


.  7,11  _  7,13. 

4  a^b  8—5  a  ^6  « 


25  a”  £b* 


17.  a^  —  a&2  +  <226  —  62 

3  .1 

a^  —  ao2 


a 


a  -f-  b 


azb 

akb 


bf 


18.  x6 


—  4x~6  +  3x~ 


10 


x6  +  2  x2  +  3  x~  2 

—  2  x2  —  3  x~  2 

—  2  x2  —  4  x~  2  —  6  x_  6 


x2  +  2x-2  +  3x~6 


x4  —  2  +  x~  4 


-2 


+  2x 


-6 


x~2  4-  2x~6  +  3x~10 

19.  (xl  —  7 /o)  (xTO  +  7/lV)  =  xtV  —  7/T0. 


3 

X5 


-  y- 


1 


x?  —  X^7/l^ 

x^7/T(T 
1  1 
X^T/Ttf 


XT(J  —  7/lff 


x'g  4-  x%yTQ  +  xt op's  4-  x^7/io  -f  XT07/?  +  y? 


x^ys 


2  1 
X^T/S 
2  1 


x^y^>  —  xittt/io 


3  3 

XT^t/TU 

3  3  12 

XTTTyTTT  — 


X57/1 

12  11 
X5?/-?  —  XTot/3 


11  3 

XTO  ?/2  —  770 
1  1  3 

XT  77/2  —  7/^ 
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He* 

1 

1 

Od 

Od 

+ 

+ 

to 

to 

1 

+ 

rt|N 

Hn 

g 

g 

co 

CO 

sS 

+ 


I 

S 

+ 


e 

C4 

8 

tO 

+ 

8  i(M 

I 

.  8 


8 

8 

CO 


8 

<N 

I 

8 

tO 

+ 

8  I'M 

I 

8 

+ 

8 

8 

CO 


8 

y*> 

I 

8 

tO 

<M 

+ 


rt|N 

He* 

1 

1 

g 

1 

O 

0 

0 

8 

8 

rH 

t-H 

rH 

| 

| 

+ 

1 

! 

8 

8 

CO 

O 

to 

to 

sO 

OS 

rH 

tO 

rH 

1-H 

1 

+ 

rH 

1 

CM 

1 

1 

+ 

rH|c<J 

rO 

£ 

rH|c* 

g 

rt|N 

g 

8  I'M 
8 

rH 

uo 

tO 

tO 

CM 

rH 

1 

r—i 

t-H 

8 

1 

8 

g 

g 

OJ 

8 

64 

8 

OS 

OS 

OS 

OS 

0 

rH 

<M 

Cd 

8 

I 

8 

o 

CM 

+ 


«| 

US  I 


8 

CO 


8 

to 

CO 

+ 

8 

I 

8 

OS 

Tt< 


e  let  e 
8  8 


CM 


<M 


2 

5  a 

I" 

8 

1  8 

O 

tO 

CO 

1 

CO 

1 

I 

8 

I 

1 

e 

1 

1 

8 

1 

« 

to 

t-H 

rH 

Cd 

Cd 


CM 


00 

o 

t" 


CO 


3(2x24-3?/^)  16  (4x  —  6x2^2  -f  Qy) 
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1.  3-2  =  L  —  I. 

32  9 

2.  4-3  =  Jl  —  J_. 

43  64 

3.  2-2. 3-4  = 


22  •  34  324 

4.  7  •  7°  •  0  =  0. 

5.  (^)— 3  =  23  =  8. 

6.  (§)-2 . 4°  =  (|)2  =  |. 


7. 


8. 


3-2 
12 
4~ i 


=  2  •  32  =  18. 


=  12  •  4  =  48. 


10. 


6-2 


9.  5  •  2°  —  (5  •  2)°  =  5  —  1  =  4. 
4-2. 3- 2  _  62  _  1 

42T32  ”  4 ‘ 

1  _  1 
V  (32)2  4 

23.  (.027)“  $  = 


11.  32"  $  = 


1 


12.  4"?  =  —  =  -. 

4i  2 


13.  16"  i  =  —  =  - 
16?  2 
1  1 


14.  8  3  -  3 


V  82  4 

15.  25$  =  53  =  125. 

16.  (-64)"$=  1 


</{-  64)2  16 


_  2 


17.  (-125)"*  = 


</(-  125)2  25 

is.  =,“/-!  =  -• 

\272  9 

19.  (V^S)'2  =  4. 

20.  (i)"4-(i)"3-(i)°  =  24.33  1  =  432. 

21.  (4)-2  =  62  =  36. 

22.  (.04)$  =  (.2)3  =  .008.  ' 

1  100 


(^TI27)2  -09  9 

24.  (.00032)$  =  (.2)2  =  .04. 

25.  ^  ...  =_L.  =  l.g=4. 

2- 2 _  2-8  21 

--L 

„„  3- 2  —  2- 2  i2  ¥  1  1  6 

26.  - —  — — . -  —  —  T  —  —  —  ■ 

3- i  -  2-i  11  3  2  6 


9—3 _  9—3  1 

27.  3  2  - 


1 

■g 


28. 


29. 


3-i  -  2-i 
2 

a-2-6-2 


1  _  1 

TT  2 


19 

216 

2  a2b2 


6  _  19 
1  “  36 


1  1  b2  —  a2 

a.2  b2 

3  3 


3  ab 


a-i  +  6-1  11  b+a  a+b 

a  b  ab 


CR 
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30. 


a 

a~ 2  —  b~ 2 


a  _  a3b2 
1  1  b2  —  a2 

a 2  b2 


31. 


5  se2 

s~  2  +  e~  2 


5  se2  5  se2  _  5  s3^ 

T— T  =  e2  +  s2  =  ^- 

s2  e2  e2s2 


1' 

a~ 2  a2  1  a2b2  b2 

32.  - —  “ - —  —  • - — - ♦ 

a~  2  -f  b~  2  1  1  a2  a2  +  b2  a 2  +  b2 

a2  +  b2 


33. 


g-36~3 
a~~ 3  T  b~  3 


1 

a?b3  _  1 

1  1  a3  +  53 

a3  63 


34. 


a~2-b~  2 

- =  a~l 

a-1  +  b-1 


35. 


a~ 1  +  b~ 1 
a-  3  +  b~  3 


1  1 

a  6  _  a  -f  b  a3b3  _  a2b 2 

1  1  a6  a3  +  b3  a 2  —  a6  +  62 

a»  +  6® 


J___l_ 

a-s_27-i  a3  27  27 -a3  3  a 

OC  _  _  —  _  m  _ 

a-i-3-i  _  1  1  ~  27a3 *  *3- a 

a  3 


9  +  3  a  +  a2 
9  a2 


37.  ^  =  2xyz~2. 

z2 

Q  nt* 

38.  -2A_  =  3  a25-4x. 
a~  264 

4-  ^ 

39.  — - =  8s3c--3. 

2-1s-2 

12a263  „  „  ,  o 

40.  - —  3  a2b3x~  1y~  2 . 

4x?/2 

rif* —  2 

41.  - - =  5  ac~3(x  —  y)~2 

c(x-  y)2 


42. 


1 

5a2(c  +  d)~3 


5-  la-2(c  _|_  ^)3. 


43. 


42  m~  nn2  m 

56  m~2nn-3m 


3  •  4-1  mnn5m. 


*44. - =  rs~ 1  (s 

r~2s3  (s  —  r)3 

45.  (23)3  =  (8)3  =  512. 

46.  (23)-2  =  2-6=  gi?. 

47.  (2-3)-2  =  26  =  64. 
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48. 

49. 

50. 

51. 

52. 

53. 

54. 

55. 

56. 

57. 

58. 

59. 

60. 
61. 
62. 

63. 

64. 

65. 


[(|)-3]2  =  (|)-6  =  (|)6  =  ^- 


67. 


x2 


(x*)4  = 

( X =  X*. 

/  _1\_  1  1 
(X  2)  J  = 

(5  a2)-3  —  1 


125  a6 
(c-  2d)2  =  c~  4d2. 

(5»  •  26  •  33)i  =  22  •  3  =  12. 

(2  x5)0  •  8  •  4*  =  16. 

(a26)3(a  +  b)  =  a763  +  a6 64. 
(a3)2x  •  (a2)3x  =  a12x. 

(ax  +  1)2  •  (a1_x)2  =  a4. 

(a3)x  +  y  .  (a2)-v  -  x  =  ax  +  5y. 

(x2  -f  xy~2)x~ 2  =  1  +  x-1!/-2. 


22 . 42  =  22  •  24  = 
2"  .  4«  —  23n.  • 

2«  .  82  71  2"  •  26  " 


26. 


=  2". 


4O  m  26 " 

2»  .  4"  + 1  -f.  2n  =  2"  •  22  n  +  2  -4-  2” 
=  22"  +  2. 

4»  +  i  8»  +  ! 

+  5 


2«  (4w  — i)«  (4n  +  i)H_  1 

22»»  +  2 


02  n2  -2 

-  +  5 


2>i  .  22 »2- 2 71  23n  +  3 

22  M2  +  2  M 

+  5 


22  u2  +  2  m  +  3 


66. 


1 

—  —  -j-  5 
23 

=  5|. 


36  •  9W 
36  •  32  n 

32  n+  6 

2  ft  +  6 


n  — 


812. 

38. 

38. 

8. 

1. 


32  "  •  33 


9n  •  33  =  27"  . 
33". 
33". 
3  n. 
3. 


32n +  3 

2  n  +  3 
n 


68.  22"  +  2  •  4"  +  2  =  82". 

22m +  2 . 22m +  4  =  26". 

4n  +  6  =  6  n. 


69. 


(ft 


n  =  3. 

n 

81  •  27"  =(9")2. 

34  •  33"  =  3"2. 

n2  =  3  n  +  4. 
4)(n  +  1)  =  0. 

n  —  4,  —  1. 


70. 


Whence 


(25")" 

52"2 
2  n2 
n 


57  m 

(125)2 ' 

57m -6. 

7n-  6. 

2  ^ 

*0  2  * 


71.  26n  +  3  -43"  +  6  =  (8")". 
26»  +  3 . 26"+  12  =  23"2. 

3  ?i2  —  12  ft  —  15  =  0. 
Whence  n  —  5,  —  1. 


72. 


3 

x2  = 

X3  = 
X  = 


8. 

64. 

4. 


Note.  In  Exercises  72-80,  in¬ 
clusive,  only  real  values  of  x  are 
obtained. 


73. 


_  1 
x  2 


=  2. 


x^  = 

X 


1 

o  • 

1 

4’ 


74. 


2 

X* 

1 

x^ 


X  = 


4. 

±2. 
A  8. 
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75. 

x  3  —  4. 

x-t  =  ±  2. 

x  =  ±  i* 

77. 

X2  ^  343. 

x}  =  7. 

x  -  49. 

-  2 

78. 

^x~t  =  2. 

76- 

x“f  =  32. 

x~  f  =  25. 

2  1 
xt  =  — . 

2  . 

x^  =  4. 

1  ?  . 

x^  =  ±  i- 
x  =  ±  i- 

25 

2  1 

215 

nr  V2 

79. 

(ax^)“6  =  27. 
a_6x-3  —  27. 

a_2x~i _  3> 

1 

x  =  ±-< 

V243  _±  256* 

x  = - 

3  a2 

e-.r)  (gr  +  g-x) 

—  (ex 

—  e~x)  (e®  —  e-®) 

80. 


Vzi  =  V25 

2  5^ 

X~5  = - 

2t 

1  5t 
xt  —  ^  —  ■ 

2§ 


X  —  i 


22 


5 

=  ±4' 


(ex  —  e~x)2 

32x  +  2  +  e~2x  —  e2x  +  2  —  e~2x 


e2  *  —  2  +  e- 


2  x 


x 


2  +  e 


—  2  x 


1-1  1  _  7*2  _  /y2  I  np 2 

82.  x  •  -  (a2  -  x2)-  * (-  2  x)  -  (a2  -  x2)^  =  — - -+  - 

^  (a2  —  x2)^ 


a 


2  V  a2  —  x2 


x2  —  a 2 


83. 


84. 


a 


xa 


ax3  —  3  ax 2  x3  x  —  3 


x3  •  a  •  x°  —  a  •  3  x2 
(x3)2 

x4  (3  x2)  —  (x3  +  5)  4  x3  x3  +  20  _  3  x6  —  4  x6  —  20  x3 


x° 


a 


x 


x* 


(x4)2 

—  x6  —  20  x3 

x4  (x3  +  207 

1 


x’ 


X8 


x3  +  20 


85. 


(x2  —  1)  ax®-1  —  xn  •  2x 
(x2  -  l)2 
x® 


ax®4-1  —  ax®-1— 2x®  +  1  x2  —  1 


(x2  -  l)2 


x® 


1. 


X^  —  1 

ax  —  ax-1  —  2  x 
x2  —  1 

Page  340 

x4  +  4  x3  —  2  x2  —  12  x  +  9 1  x2  +  2  x  —  3 
x4 


2  x2  +  2  x 
2  x2  +  4  x  —  3 


4x3 

4  x3  +  4  x2 


-  6x2 

-  6x2  -  12x  +  9 
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2. 


a6  —  10  a4  —  4  a3  +  25  a2  +  20  a  +  4 1  a3  —  5  a  —  2 


a' 


6 


2  a8  —  5  a 
2  a3  -  10  a  -  2 


-  10  a4 

-  10  a4 


+  25  a2 


4  a8 
4  a3 


+  20a  +  4 


3.  t6  +  4^5  +  4f4  _  et*  -  12 £2  +  9[£3  +  2£2  -  3 


2£3  4-  2£2 


4£5 

4£5  +  4£4 


2Z3  +  4£2-  3 


-  6£3 

-  6£3  -  12 £2  +  9 


4.  4  a4  +  12  a3£  +  5  a2£2  -  6  a£3  +  *4  [  2  a2  +  3  a£  -  £2 

4  a4 


4  a2  +  3  at 

12  aH 

12  a3£  +  9  a2£2 

4  a2  +  6  at 

—  £2 

—  4  a2£2 

—  4  a2£2  —  6  a£3  +  £4 

5.  4a8  4-  12a4  -  7  -  24 a~4  +  16a~812a4  +  3  -  4a~4 

4  a8 


4  a4  +  3 


12  a4 
12  a4  +  9 


4  a4  +  6  —  4  a-  4 


-  16 

-  16  -  24  a-4  4-  16  a-8 


6.  40^-6  _  28  c-4  +  74c~2  -  20  +  25c2 1  7c~3  —  2c-1  +  5c 

49  c-6 


14c-3-  2c-1 


-28  c-4 

-28c-4+  4c-2 


14  c~  3  — 4c_1 4-  5  c 


70  c-2 

70  c-2—  20  +  25  c'2 


7.  9 r.4  -  6x5  4-  x3  -  66 x5  +  22 a;2  +  121  x\  3 x2  -  x%  -  11  x5 

9x4 


3 

x* 

-  6x5 

—  6x5  4-  x3 

2x 

5  —  ii  xi 

-  66x5 

—  66xi  -f-  22  x2  4-  121  x 
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8. 


25  x3  —  10x2  +  90  x*  +  x 
25  x3 


—  18x?  4-  81  x 2  |5x%  —  x~2  +  9x? 


„  -  3  1 

10x2  —  x? 


-  10  x2 
— 10  x2 


4-  X 


10  x$  +  1  +  2  x£  +  9  x* 


90  x?  — 
90  x?  - 


18xt  +  81  xi 

18  x?  +  81  x^ 


29  x2  1 

9.  x4  4-  6x3  +  — —  +  2x  +  - 

A  3  & 

X4 


x2  +  3  x  + 


3 


2  x2  4-  3  x 

6x3 

6x3  4- 

9x2 

2  x2  +  6  x  4-  ^ 

2x2 

3 

2x2  .  1 

4-2x4-- 
3  9 

11. 


4  a4  + 
4  a4 


4  a3  35  a2  2  a 


9 


-  —  +  1 


a 


2  a2  4 - 1 

3 


25  x4  10  x3  127  x2 

12'  ~T  +  ~3 - IT 

25  x4 


—  2x  +  21 


5x2  2x 

~2~  +  IT 


3 

2 


5x2  4- 


2x 


10  x3 
3 

10  x3  4x2 

~1T  +  ~Y 


-  n  4  X  3 

5x2  4 - 

3  2 


15  x2 
15  x2 


—  2x  +  2| 
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13. 

9  4 

0  „  67 

28 

49 

3  a2 

2  a 

7 

-a4 

—  2  a3  4 - a2  - 

-  —  a  + 

-  - 

4 

9 

9 

9 

2 

3 

3 

3  a2 


2  a 

T 


—  2  a3 

—  2  a3  + 


4  a2 
~9~ 


3  a2  —  —  +  - 
3  3 


7  a2 

_  „  28  a 

7  a2  — - 


49 

9  +  9 


100  a2 
9 

100  a2 


20  + 


_9 

a2 


10  a 

3 

3 

a 

9 


:0  a 


3 

a 


-  20 

-20  +  ^ 

a2 


x'2  5  x 

+  — +  41 

a 


c2 

a2 

x2 


5  a  a2 

- 1 — i 

x  x2 


x  5  a 
a  2  x 


a2 


5 

+  2 


5x 

a 

5x  25 

T  +  T 


5--  -  2 

X 

-  2 

-  +  2  a2  +  a262  +  2  +  2  62  +  — 
i2  a2 


5  a  a2 

- ~2 

x  x2 


a 

-  +  a6  + 

n 


6 

a 


a2 

ft2 


2  a 

IT 

2  a 


-f  ab 

2  a2 

2  a2  +  a252 

T  2  ab  -f*  — 

2 

a 

62 

2  +  2  52  H — - 

a2 
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17. 


cr 


25  c4 
a4 

25 c4 


+ 


2  a2  .  117 


40  16 

4 — 7 


a2c 


a’ 


5  c2 


+  -- 


2  a2  5 
5  c2  c 


2  a2 


2  a2  25 

— t "17 


2  a2  10  _  _4 
5  c2  c  a2 


8 

5c2 

8 

5c2 


40  16 

+ 


a2c 


a* 


a A 


18. 


3  a 


4  c4 


- t  +  9  + 


12  c  4  c2 

+ 


5  ac  5  a2  25  a4 


a 


2  c2 


-3  + 


2c 
5  a2 


az 
4  c4 


a 


-3 


3  a 


-*-f  +  9 

c2 


«-fl  +  — 
c2  5  a2 


5  ac 
2 


12  c  4  c2 


+ 


5  ac  5  a2  25  a4 


19. 


a4  6a  1  +  Ox2  _  3x  +  a2  3x  (  1 

25 x2  5  +  5x  a2  a3  4 a4  5 x  a  2a2 

a4 


25  x'2 


2  a2 

3  x 

6  a 

5x 

a 

5 

6  a 

~  T 

9x2 

+  o 

a2 

2  a2 

6x 

1 

+  2a* 

1 

5x 

a 

5x 

1 

3x 

- r  + 

a3 

1 

5x 

4  a4 

<  * 
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20. 


1  +  2x 
1 


x ' 


xa 


1  +  X - 1 - 

2  2 


2  +  x 


2x 

2x  +  x2 


2  +  2x  — 


xl 


—  x2 

7* 4 

-X2_xS  +  ±_ 


Xc 


2  +  2  x  —  x2  4 — 


x3  — 


x^ 


21. 


26 

"9 

25 

¥ 


+  a3 


5  3  a3  27  a6  243  a9 

3  +  To"  1000  +  50000 


10  3  a3 

¥  +  To 


ad 


a3  + 


9  a6 
100 


10  ,  3  a3  27  a6 
3  +  ~5  1000 


9  a6 
100 
9  a6 


81a9  ,  729  a12 

+ 


100  5000  1000000 


10  ,  3  a3  27  a6  243  a9 
3  +  ¥  500"  +  50000 


81a9  729  a12 


5000  1000000 


62'41  [79 


186 


3. 
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1/51/29|123 


467 


32  69 
32  69 


5.  1.46'41 1 1.21 


49 

1 

1 

149 

13  41 

22 

51 

22 

46 

13  41 

44 

44 

243 

7  29 

241 

7  29 

92T6[96 

4. 

5'61  T9 1 237 

6. 

81 

4 

11  16 

43 

1  61 

24 

11 16 

129 

2  41 
2  41 


2T6.09  |_1T7 
1 


1 16 
96 
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20  09 
20  09 
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7.  98'80'36[994  12.  .0Y2S'&0\  .111  + 


81 

1 

189 

17  80 

21 

23 

17  01 

21 

1984 

79  36 

22] 

2  50 

79  36 

2  21 

55 

4 


46 


3  04 
2  76 


525 


28  90 
26  25 


5305 


2  65  25 
2  65  25 


9. 


3.96'01  [L99 
1 


29 


2  96 
2  61 


389 


35  01 
35  01 


10. 


712.645  + 
4 


46 


3  00 
2  76 


524j.24  00 
20  96 


5285 


3  04  00 
2  64  25 


11. 


149 


.631.793  + 
49 


14  00 
13  41 


1583 


69  00 
47  49 


13. 


.96,38'40| 

81 


188 


15  38 
15  04 


1961 


.981  + 


32  40 
19  61 


14.  f 


.714285+. 

.71/42/85|,845+ 

64 _ 

164 


7  42 
6  56 


1685 


86  85 
84  25 


15.  4f  =  4.222222  +  . 

4.22/22/22|  2.054+ 
4 


405 


4104 


22  22 
20  25 


1  97  22 
1  64  16 


16.  \°-  =  1.428571+ . 

1.42W71 1 1.195  + 
1 


21 

42 

21 

229 

21  85 

20  61 

2385 

1  24  71 

1  19  25 

I 
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17.  t  =  .800000. 

.80W00 

J34__ 

169 


16  00 
15  21 


1784 


.894  + 


79  00 
71  36 


18.  23  T\  =  23.545454  +  . 
23.54/54/54[  4.852  + 
16 


88 


7  54 
7  04 


965 


50  54 
48  25 


9702 


2  29  54 
1  94  04 


19.  891  =  89.333333. 
89.33/83,33 1 9.451  + 
81 


184 


8  33 
7  36 


1885 


97  33 
94  25 


18901 


3  08  33 
1  89  01 


20.  136  +  273“ 

=  18,496  +  74,529 
=  93,025. 

9'30'25  [305 
9 


605 


30  25 
30  25 


21.  V 902  +  902  =  90  V2 
=  90  •  1.4142 
- 127.28  feet. 


22.  207 


2  -  832  =  42,849  -  6889 
=  35,960. 

8'59/60 1189.63 
1 


28 

2  59 

2  24 

369 

35  60 

33  21 

3786 

2  39  00 

2  27  16 

37923 


11  84  00 
11  37  69 


23.  5471  —  4059 

=  29,931,841  -  16,475,481 
=  13,456,360. 

IS'45'63'60 13668.2  + 

9 

66 


4  45 
3  96 


726 


49  63 
4356 


7328 


6  07  60 
5  86  24 


73362 


21  36  00 
14  67  24 


v 

24.  V(1 7)* -(¥-)*  =  -V-  ^ 

=  8.5(1.7320) 

=  14.722 
=  14.7  inches. 


25.  a*— (|)a  =  (16)*. 

s  =  10V3 
—  17.320  inches. 

26.  V37 . 2  •  10  •  25  =  10  Vl85 

=  10(13.60147) 

=  136.0147  square  inches 
=  .945  square  feet. 
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27.  V33  -11  -11  -11  =  121  V3 

=  121(1.73205) 

=  209.57  square  inches. 

28.  7jt2  =  70. 

r  =  V70  3.1416 

=  4.72  feet. 


29.  Diagonal  =  V 152  +  222  +  282 
=  38.63  feet. 


30.  Diagonal  =  V82  +  82  +  82 

=  8  V3 
=  13.85  feet. 


31.  Folding  back  one  end  wall  and  one  side  wall  shows  that  the 
shortest  line  is  either  AB  or  AC. 


Therefore 


40 

14 

- 

s\\ 

\ 

\ 

\  i 

\ 

\ 

AB  =  V(40  +  14)2  +  (24)2  =  V3492. 

AC  =  V  (24  +  14)2  +  (40)2  =  V3044. 

AC  =  2  V761  =  2(27.586)  =  55.172.  Ans. 


Vl8  =  V9T2  =  3V2. 
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13.  Va^  =  Va2  •  a  =  a  Va. 


14.  V axs  =  V x2 


/  nv\ 


<  /  /~1  r** 


2.  V28  =  ViT7  =  2  a/7. 

3.  V50  =  V25. 2  =  5 V2. 

4.  V52  =  V4-13  =  2 Vl3. 

5.  V68  =  V 4  •  17=  2Vl7. 

6.  Vl08  =  V 36  •  3  =  6  V 3. 

7.  Vl92  =  a/64  •  3  =  8  V3. 

8.  2  V45  =  2  V(D""5  =  6  V5. 

9.  a/16  =  VzVz  =  2  -V2. 

10.  4^54=  4^27*  2  =  12-^2. 

11.  a/48  =  ^16. 3  =  2 ^3. 

12.  3  V64  =  3  a/ 32 . 2  =  6  V2. 


15. 

V  a2x5 

'  =  Vxs  (a2x2)  = 

x  V  a2x2. 

16. 

5a/16^ 

a4  =  5  a/  8  a3  •  2  a : 

=  10aA/2a. 

18. 

V|  = 

Vif  =  i  V10. 

19. 

Vf  = 

20. 

•^1=  i^2. 

21. 

23 

J-l 

-  1  V2S. 

\  2  x 

\  4  x2  2  x 

24. 

=  J“  =iV5. 

\  a4  a2 
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25  =  28.  Vl-(i)*=V|=|V2. 

'“8  “  29.  V3^|jW3£=iV§. 

30. 


26.  */— =\l—  =  1^- 

Vox3  \  a3x3  ax 


27.  ^T|=-V_6=_iV6 


[Z 7s\2  ,'3s2  s  /- 

Vs  -(2)  =\t=2V3- 


fei!  =  ^v2 1. 

8  4 


32 


2  a  +  1  a  —  1 


fe2x  _  2 -f  e-2*  ex 


Wf-fT-'il 

34.  V4-8V3  =  V4(l  — 2V3)  =  2  Vl_2V3. 

35.  V36  +  18  V5  =  3  V4  +  2  V5. 

36.  "^16  —  8  V3  =  2  V2  —  V3. 

37.  V54  _  9V18  =  ^54-  27  V2  =  3*^2  -V2. 

38.  Vr2  +  3R2V5  =  r  Vi  +  3V5. 


39.  JE2_^V3  = 


4  R2  -  2  R2  V3  R 


41.  V9  =  3?  =  32  =  V3. 

42.  V a2b4  =  ah  =  bVa. 

43.  V64  a264  =  2*a^  5 

=  6  V23a 
=  2  b  V2a. 

44.  VOa2  =  3V  =  V3~a. 

3f?  =  24/60. 


55. 


x  —  3a 


45. 


4  a6 


Y  25 


=  a 


47.  3V5  =  V45. 

48.  2  V8  =  V64. 

49.  aVa  =  Va3. 

50.  2  cVc2  =  V8c5. 

51.  4VJ  =  Vl6._ 

a  si  9  3 (a 

s2- 


=  5  V4  -  2  V3. 

4  2 

53.  e* Vex  +  e-35  =  Ve3x  +  e®. 

54.  (a  +  1)  J_L_  = 

\  a2  —  1  Y  a  - 1 

—  =  Vx-3  a. 
5  Y  (x  -  3  a)2 

57.  VVa  =  (ai)^  =  a?  =  Va. 

58.  "V^Va  =  (a*H  =  Va. 

59.  VVa2  =  (a$)£  =  Va. 

60.  VVx3  =  (**)*  =  Vx3. 

61.  VVx5  =  (xt)i  =  Vx®. 

62.  V V 8  a2x  =  ((23a2x)?)* 

=  Vs  a2x. 

63.  V3V3  =  (3 -3^)^  =V27. 
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64.  ^  V8  =  ((8)£)i  =  i/s.  ~  — 

_  x/  a  /  a\n  _ 

65.  2  V2  i/2  =  2  •  2*  •  2^  =  2  Vl6.  67.  \x»  =  \x»)  ™  =  Vxa. 

66.  ~iTWxc  =  ((z%)a  =  Vx*.  68.  V 12  -2.4.6  =  V62 . 22 . 4  =  24. 

69.  V28  •  3  •  4  •  21  =  V?2  •  32  •  42  =  84. 

70.  V 77  •  44  •  21  •  12  =  V7  •  ll2  •  4  •  3  •  7  •  4  •  3  =  11  •  4  •  3  •  1  =  924. 

71.  V221  •  36  •  68  •  117  =  V  13  •  17 . 36 . 4  .  17  •  9  •  13 

=  13  -  17  •  6  -  2  •  3 
=  7956. 
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2.  V20  +  3  V5  =  2  V5  +  3  V5  =  5  V6. 

3.  V50  +  V98  -  V32  =  5  V2  +  7  V2  -  4  V2  =  8  V2. 

4.  Vl2  +  5  V75  -  2  V27  =  2  V3  +  25  V3  -  6  V3  =  21  V§.' 

5.  V75  +  3Vl47-Vl2  =  5V3  +  21  V3- 2  V3  =  24  V3. 

6.  2  V54  +  V24  -  V96  =  6  V(3  +  2  V6  -  4  V6  =  4  V6. 

7.  VlG  +  V54  -  3v/2  =  2v/2  +  3\/2-3^v/2  =  2\/2. 

8.  v/192-4^/24+<V375  =  4v/3-8\/3+  &i/s=i/s. 

9.  V625  +  V 40  +  Vl35  =  5^5  +  2 VI  +  3  V5  =  10  V&. 


10.  10  Vf  -  Va  +  V^=  2  V30  —  V30  +  l  Vso  =  -V2- Vso. 

11.  a  Vx3  —  V a2x  —  5  V a2x  =  ax  Vx  —  a  Vx  —  5  a  Vx  =  (ax  —  6  a)  Vx. 

12.  Vx3  4-  a  x2  —  12  x  xs  =  x  Vx  4-  Vx  —  12  Vx  =  (x  —  11)  Vx. 


V  ax  4-  -  V5 
a 


ax. 


14.  Vf  +  VT\  —  V2^  =  \  V42  +  TL  V42  —  |  V42  =  —  f  V42. 

15.  V32 x5  4-  a  1250 x  —  v  512x  —  V2x  =  2 x a  2 x  +  5 V2 x  —  4  V2 x  —  a  2 x 

=  2xV2x. 


16.  V (a+c)3— cV (a+c)2  +  2cV(a+c)3  =  (a+c)Va+c— CA/a+c+2cVa  +  c 

=  (a  +  2  c)  Va  +  c. 

17.  V(a  —  c)4  4-  c  Va2  —  2  ac  +  c2  4-  (a  4-  c)  Va  —  c 

=  (a  —  c)  Va  —  c  4-  c  Va  —  c  4-  (a  4-  c)  Va  —  c  =  (2  a  4-  c)  Va  —  c- 


18. 


a2  4-  c2 

\i - h  2  — 

ac 


=  -  Vac  —  -  Vac  4-  Vac  —  - — -  V ac 

c  a  ac  ac 

a  4-  c  /— 

= - Vac. 


ac 
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19.  V24  +  V(3a  +  9)  (a  +  3)2  —  V81  +  a  V9  —  4V3 

=  2  VS  +  (a  +  3)  a/3  -  3  V3  +  a  V 3  -  4 V3  =  (2  a  -  2)  Vs. 


20.  2  V9  a8  —  9  a26  —  3  V9  a62  —  9  53  +  V(a2  —  62)  (a  +  b) 
=  6  a  Va  —  b  —  9b  Va  —  b +  (a  +  6)  Va  —  6 
=  (7  a  —  86)  Va  —  6. 


21.  (a  -  6)  \/ ^4  +  V25a2  -  25  62  + 
X  a  —  b 


a  +  b  36  ab2  -  36  63 
a  —  b\  a  +  b 


'=  Va2  -b2+  5  Va2  -  62  + 


6°L  Vg2  _  62. 

a  —  b 


®  ^  ■  ■  V  a'2  —  62 
a  —  b 
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1.  Vl2Vl8  =  V216  =  6V6. 

2.  Vf  •  Vf  =  VJ  =  jV2. 

3.  Vf  •  Vf  •  Vf=  Vf=fV2. 

4.  (V2  —  3  Vs)V5  =  VlO  —  15. 

5.  \/3-2\/2_ 

-  V  3  +  V2 

-3  +  2V6 

-  4  +  V6 

-  7  +  3V6 

6.  V5-3V2 

2V5  -  V3 _ _ 

10_6  VlO  -  Vl5  +  3V6 

7.  Va  —  V ax_ 

Va  +  2  V ax 

a—  a  Vx 
+  2  a  V  x  —  2  ax 

a  +  a  Vx  —  2  ax 

8.  3  V5  -  V2 
3V5  +  V2 

45  -  3  VlO 
_  2  +  3  \  10 
43 


9.  4  V5  +  2  V7 
4  V5-  2  V7 

80+8  V35 

-  28  -  8  V35 
52 

10.  V3  a  —  V2~a 
V3  a  —  V2a 

3  a  —  a  V6 
2  a  —  a  V6 

5a  —  2a  V6 

11.  (2  V3x  —  l)2  =  12x  —  4. 

12.  Vx  —  Vx  —  2 

Vx  —  Vx  —  2 _ 

x  —  Vx2  —  2  x 
x  —  2—  Vx2  —  2  x 
2x  —  2  —  2Vx2  —  2x 

13.  V5  —  V3  —  V2 
V  5  +  V3  -  V2 

5  _  v  15  -  VlO 

-  3  +  V 15  _  -  V6 

2  —  VlO  +  V6 

4  -  2  VlO 
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14.  3  V2  +  2  V3  +  V 30 
2  V2  +  2  V  3  -  2  V  5 

12+  4V6  +  4V15 
12  +  6  V6  _  +  6  VlO 
_  IQ  Ve  -  4Vl5  -  6  VlO 
24 


15.  E 


— V3 
2 


2E  +  — V3 


2  E2  - 

E2V  3 

9  E2 

—  + 

3B2V3 

4 

2 

E2 

-  —  + 

E2  /o 
—  V3 

4 

2 

3E2  _  5E2  E2 

2  2 


E2 

Y 


( V5  -  l)  • 


18.  ( V2  —  Vx  —  3)2=2  —  2V2x  —  6  +  x  —  3  =  x  —  1— 2 V2x  —  6. 

19.  (Vx  -  3  +  Vx  +  5)2=  x  -  3  +  2  Vx2  +  2x-  15  +  x  +  5 

=  2x  +  2  +  2Vx2  +  2x  —  15. 

20.  (2  Vx  —  3  V2x  +  l)2  =  4 x  —  12  V2 x2  +  x  +  18 x  +  9 

=  22  x  +  9  —  12  V2  x2  +  x. 

21.  (3 Vx  —  1  +  2 V2  —  x)2  =  9x  —  9  +  12 V—  x2  +  3x  —  2+8  —  4x 

=  5x  —  1  +  12V—  x2  +  3x  —  2. 

22.  (a  +  Va  +  b)  (a  —  Va  +  6)  =  a2  —  a  —  b. 

23.  ( V2 x  —  3  —  V3x) (V2 x  —  3  +  V3 x)  =  2 x  —  3  —  3 x  =  —  x  —  3. 

24.  V2,  V3  =  2+  3^  =  2e,  36  =  V8,  V9  respectively. 

25.  V ax,  Va  =  Vax,  V a2  respectively. 

26.  V9,  V8  =  9^,  8^  =  V81,  2  V8  respectively. 

27.  V3  v3  =  V33  •  32  =  V243. 

28.  Va^a  =-Va3  •  a2  =~Va^. 

29.  V a3  Va  =  Va3  •  a2  =  a  Va. 


30.  ^12  yr = yiii  •  = j-e/is. 


V  a5, 


x 


a 


33.  V2x3  V3x  =  V2x3  •  9x2  x  Vl8x. 


TEACHERS’  EDITION 


293 


Page  352 


1. 

VI. 

6.  V2. 

11.  Va  —  b  —  Va  4-  b. 

2. 

Vs. 

7.  V3  4-  2. 

12.  3V2  4-V5. 

3. 

V2. 

8.  3V6  4-  2vTl. 

13.  V8  -f-  V2  =  V4  =  2. 

4. 

V2. 

9.  Vsa  4-  Wx. 

14.  6  VlO  H-  V5: 

=  6V2. 

5. 

V25. 

10.  Vx  —  3  4-  2  V3x.  15.  V8-4-V24  = 

=  %Vs. 

16.  V2  ax  -i-  V3  a2x  = 

a/tt-  =  77-  V6a. 

\  3  a  3  a 

17.  (2  VlO  -  3  V5)  - 

COl<M 

1 

II 

ho 

CM 

18.  {Vox2  —  V  aV)  ~ 

Vox  =  Vx  —  V  a. 

19. 

8  -  4  VS 

1 

=  2  =2V3. 

V3  3 

22.  V5  -  Vs=xl— 
\32 

=  -  VlO,  125. 
3 

20. 

24-3V3  =  — =  ?V3. 

V3  3 

23.  VS-^=*/| 

=  -VSa2. 

2 

27. 


V  3 


28. 


29. 


30. 


31. 


32. 


33. 


24.  V8-V2  =  Vf  =V2. 

25.  Va  -4-Va=Va2-f-a  =  Va . 

26.  ^  f-  Vi  =  ^  =  ^32. 

V3  (V3  +  2)  __  3  +  2V3  _  _  ^  ^ 

V10 


V3-2  (  V3  —  2)  (V3  +  2)  3  -  4 

V5  _  V5  (V5  —  V2)  _  5  -  VlO  _  5 

~5 


V5  +  V2  (V5  +  V2)  (V5  —  V2)  5  —  2  3 

2V3+  V5_  (2V3+ V5)(V3  + V5)  _  11+  3  Vl5  _  11+3V15 

V3-V5  ( V3  -  V5)  (V3  +  V5)  3-5  2 

Vs  _  Vs  (2  V6  +  Vs)  _  6  V2  +  3  _  2V2  +  1 
2V6-V3  (2  V6  -  V3)  (2  V6  +  V3)  21  7 

2V5  +  3V7  _  (2  VI  +  3  V 7)  (3  VI  +  2  V7)  _  72  +  13  V35 
3V5-2V7  (3  Vb  —  2  V7)  (3V5  +  2  V7)  17 

Va  4-  Vb  _  (  Va  4-  Vb)2  _a4-&4-2Va& 

Va-Vb  a  —  b  a-b 

Vx-S+Vs  _  (Vx  -  3  4-V3)2  _  x  +  2VSX-9 
Vx  —  S  —  Vs  x  —  3  —  3  x  —  0 
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34. 


35. 


Va  + 


x 


5  —  a  —  x 


Vs  -  Va  +  x 

4  4  V2  +  V2 


Va  +  x(V  5  +  Va  +  x)_V5a+5x+a  +  x 

5-  a 


x 


4V2+V2  4V4+2V2 


36. 


37. 


38. 


V2  -V2  V (2-  V2)(2  +  V2)  V4  -  2 

=  2  V4+  2V2. 

V10-V5  (Vl0-V5)2_  15-2V50_  /- 

vsTvT  10-5  ■— 6— 8"SV2- 

2— V3+V2_  (2  —  V3  +  V2)  ( V3  —  V2) 

V3  +  V2  ,  (V3  +  V2)  (V3  —  V2) 

=  _5_ 2V2  +  2V3  +  2V6. 

Vs  +  V7  -  Vi  __  (Vs  +  V7  -  V2)  (V  5  +  V7) 
V5-V7  (V5— V7)(V5  +  V7) 

-  12  -  2  V35  +  VlO  +  Vl4 


39.  No. 


40.  (3-a/7)2-6(3-V7)+2  =  16-6V7-18  +  6V7  +  2  =  0.  Yes. 


41.  21 


-  751 


*1  —  V3n 


+  161 


52-14V3  525 -  75  a/3 


161,  which  does  not  equal  zero.  No. 


42.  S(^V109)2  _  5(5±Vl09)_  7 


134  ±  10  V 109  50±10Vl09  „  84  „  „ 

- — - - -  — 7  = - 7  =  0.  Yes. 

12  12  12 
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1.  V8  -  2  V 15  =  V3  -  2  Vl5  +  5  =  V5  -  V3. 

2.  V5  -  2  V6  =  V3  -  2  V6  +  2  =  V3  -  V2. 

3.  V13+  V48=  Vi3  +  2Vl2=  V12+ 2 Vl2  +  1=  Vl2  +  l  =  2V3+l. 

4.  V7  -  Vio  =  V 7-2  VlO  =  V 5-2  VlO  +  2  =  Vs  -  V§. 

5.  Vie  -  6V7  =  Vi6  -  2  V63  =  V7  -  2  V 63  +  9  =  3  -  V?. 

6.  V17+  12  a  2  =  V 17  +  2  V72  =  Vo  +  2  a/72  +  8  =  2  V2  +  3. 

7.  Vil_  3V8  =  Vn-2  a  18  =  V9  _  2  Vl8  +  2  =  3  -  VV 


I 
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8.  Vn_  V120  =  Vn-  2  V30  =  Ve  _  2  V30  +  5  =  Vq  -  Vs. 

9.  V65x  —  20  VSx2  =  V65  x  —  2  V300  x2 

=  Vsx  -  2  V 300 x2  +  60 x 
=  2  Vl5x  —  V5x. 

10.  Vi26a-  10aV5  =  Vi26a  -  2Vl25a2 
=  Vi25a-  2  Vl25a2  +  a 
=  5V5 ~a  —  V  a. 


11. 


nsa 

3  a2 

4  \ 

4 

N 


3a 


Vs 


3  a2  a 
4~  +  4 


=  V3a  —  ^Va. 


12.  V2x  +  2  Vx2  —  49  =  Vx  +  7+  2  Vx2  —  49  +  x—  7=  Vx  +  7+  Vx  — 7. 

13.  Va  +  Va'2  -  1  =  -\ja  +  HyJ'L—l  =  +  2  V"V  + 

= W +■ W = + 1 

14.  V9  +  3  V8  =  V9  +  2  Vl8  =  Ve  +  2  Vl8  +  3  =  V6  +  Vs. 

15.  V15  -  5  V8  =  Vl5  -  2  V50  =  V5  -  2  V50  +  10  =  VlO-  Ve. 


16.  Va  +  Va2 -4  b2=-\Ja  +  2^- -=  j  +  2-^ 


,2  —  4  62  a  +  2  6 


-V: 


26+A/i±2?  =  lV2^l46  +  i^+46. 


2  '  V  2  2 

17.  Vm2  +  m  +  2n  +  2  m  Vm  +  2n  =  V?n2  4-  w ,  +  2  n  +  2  Vm2  (m  +  2n) 
r  -|-  2n  +  2  Vm2(m  +  2n)  +  m2  =  Vm  +  2w  +  m. 


Page  355 

1.  x2  — 11  =■  (x — v/H)(cc + Vn). 

2.  3x2  —  8  =  (x  V3  —  2  V2)(x  V3  -f  2  V2). 

3.  x3  +  3  =  (x  +  VS) (x2  -  xV§  +  Vo). 

4.  x8  —  12  =  (x  —  V 12)  (x2  +  x  Vl2  -f  2  Vl8). 

5.  3x8  -  27  =  3(x  -  Vo)  (x2  +  x V9  +  3  V§). 

6.  5  x3  +  125  =  5  (x  +  V25)  (x2  -  x  V25  +  5  Ve). 
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2  y/b  2  _  2  Vb  2  Va  —  2  V&  _  2  Va 

7'  a  —  6  +  A/a  +  V&  «  —  b  a~b  a~b 
x  +  c  +  cf  _  (x  +  c)  (Vx  +  Vc)  —  xt  —  ct 

Vx— Vc  x  —  c  x  —  c 

xt-fxVc  +  cVx  +  ci  —  x$  —  c* 
x  —  c 

x  Vc  +  c  Vx 
x  —  c 


x2  _  5  =  0. 

(x  —  V5)  (x  +  V5)  =  0._ 

x  =  V5,  —  V5. 


10. 


2x2  —  3 

(xV2-V3)  (x  V2_+V3) 

x  V2  —  V3 


x  = 


0. 

0. 

o._ 

^  =  iV6. 

V2  2 


x 


V2  +  V3  =  0. 


x  = 


V2  2 


x4  —  26  x2  +  144  =  0. 

(x2  _  8)  (x2  -  18)  =  0. 

(x  —  V8)  (x  +  V§)  (x  —  Vl8)  (x  +  V 18)  =  0. 

(x  -  2  V2 )  (x  +  2  V2)  (x - 3  V2)  (x+3  V2)  =0. 

x  =  2  V2,  —  2  V2,  3  V2,  —  3  V2. 


4  x4  +  c  =  x2  +  4  cx2. 

4  x4  —  4  cx2  —  x2  +  c  =  0. 

4  x2  (x2  —  c)  —  1  (x2  —  c)  =  0. 

(4  x2  —  1)  (x2  —  c)  =  0. 

(2  x  —  l)  (2  x  +  l)  (x  +  Vc)  (x  —  Vc)  —  °* 

x  =  h  -  -  ^c,  ^ c • 


12. 
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Page  356 


1. 


2. 


Altitude  =  V8^_—  42 
=  4V3. 


Altitude  = 


•  =  -  Vs. 

2 

Area  =  ^  (s  •  |  V3^ 

=  —  V3.2 

4 

3.  Let  s  represent  the  side. 

Then  s2  -  j  =  576. 

s  =  16  V3. 

24-16V3 

Area  = - 

2 

=  192  V3. 

o2 

4.  s2--  =  a2. 

s  =  —  V3. 

3 

5.  x2  +  y2  =  121.  (1) 

x2  +  (20  -  ?/)2  =  169.  (2) 

(2)  -  (1), 

400-  40?/ =  48.  (3) 

From  (3),  y  =  8.8.  (4) 

From  (4)  and  (1), 

x  =  6.6.  (5) 

20  •  6.6 

Area  = - 

2 

=  66. 

6.  Referring  to  the  Hint  to  Exer¬ 
cise  5  of  text, 


7.  (a)  Referring  to  the  figure  on 
page  356  of  text, 

OK  =  Vl82-  92 
=  9V3. 

A  *  A  A  Tin  18  -9  V3 
Area  of  A  ABO  = - 

2 

=  81  VS. 

Area  of  the  hexagon 

=  6  •  81  V§ 

=  486  V3. 

(b)  Referring  to  the  figure  on 
page  356  of  text,  _ 

OK  = 


=  -Vs. 

2 

Area  of  A  ABO  =  —  V3. 

4 


Area  of  the  hexagon 


e2 


=  6  •  — V3 

-S'* 


x2  +  y2  =  100. 

(1) 

x2  +  (16  -  y )2  =  144. 

(2)  , 

(2)— (1),  256-32  y  =  44. 

(3) 

From  (3),  y  =  --$-• 

From  (4)  and  (1), 

(4) 

x  =  |  V399 

=  7.49,  or  7.5 

nearly. 

8.  (a)  Referring  to  the  figure  on 
page  356  of  text, 

s  =  20  V3. 

Area  of  A  ABO  =  30— °-V^ 


=  300  V3. 

Area  of  the  hexagon 

=  6  •  300  V3 
=  1800  V3. 
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(6)  Referring  to  the  figure  on 
page  356  of  text, 


3 

Areaof  AARO  =  lh-  —  VS 

2  3 


Area  of  the  hexagon 

=  6  •  —  VS 

3 


=  2  h‘2  v'  3, 

9.  AC  =  Vlo^+102 

=  10  V2. 

AR  =  5  V2. 


A 


Altitude  =  ZTR 

=  V(20)2_  (5  V2)2 
=  V350  =_5  Vl4. 
Volume  =  ^  •  5  Vl4  •  102 

=  &%&Vu. 

u 

10.  Altitude  =  V30*- l82 
=  18  VS. 

One  part  is  §  •  18  V3. 

2  .18  V3  =  12  Vs. 

The  other  part  is  ^  •  18  V3. 

£  .  18  V3  =  6  v  3. 


11.  Referring  to  the  figure  on 
page  357  of  text, 

CR  =  V242  —  122 

=  12  V3. 


CK  =  §.12V3  =  8\/3. 
KB  -  V242  _  (8  V3)2 

=  8V6. 


12.  Referring  to  the  figure  on 
page  357  of  text, 

CR  =  15  VS. 

CK  =  2  •  15  VS 

=  10  Vs. 


KB  = 


Areaof  A  A  HC  = 


Volume  = 


V30^_(io  V3)2 

10  V6. 

15V3-30 

2_ 

225  VS. 

10  VO  •  225  V3 

2250  V2. 


13.  Referring  to  the  figure  on 
page  357  of  text, 

cb=V~(32 

=  -  Vs. 

2 

CK  =  -  .  -  V.3 

3  2 

=  -  V3. 

3 


Areaof  A  ABC=  -•  -Vs 
2  2 
o2 


=  —  V3. 
4 


Volume  = 


V.JVs) 


=  —  V2. 
12 
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Page  357 


3  Vfi  _  3  V5  V3  _ 

V3  V  3  V 3 


'  3V7  3 (Vi)2  21 


V3  —  V2  (V3  —  V2)  (V3  +  V2) 


2  V3  +  3V5  _  (2V3  +  3V5)2 

'  2  V3  -  3  V5  (2  V3  -  3  V5)  (2  V3  +  3  V5) 


57+  12  Vl5 
33 


19  +  4Vl5 


11 


g  a  —  V  a2  —  1  _  (a  —  Va2  —  l)2  _  a2  —  2  a  Va2  —  1  +  a2  —  1 
'  a  +  Va2  —  1  a2  -  a2  +  1  1 

=  2a2-2aVa2  -  1-  1. 

7.  V28  +  10  v73  =  V28  +  2  V75  =  V25  +  2  V75  +  3  =  5  +  V3. 

8.  V57  -  12  Vl5  =  V57  -  2  V540  =  V45  -  2  V540  +  12  =  V45  -  Vl2 

=  3  V5  -  2  V3. 

9.  Vc4  +  c  +  2  c2  Vc  =  Vc4  +  c  +  2  Vc®  =  VC4  +  2  Vc5  +  c 

=  Vc*  +  Vc  =  c2  +  Vc. 


^7  +  3V5j  „^7  +  3  V5^  |  1  49  +  42V5+ 45  49  +  21  V5  t  x 

=  V- V  +  1  =  °- 


^-3  +  2  V3^  _  9  +  12  V3  + 


3 


3 
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12.  3al 


ab  +  V60 ab  -f  a262V  nh(~  +  a2&2\ 

6a  /  \  6a  / 


a262  —  2  a6  V60  a6  +  a262  +  60  ab  +  a262  —  a262  +  a6  V  60  a6  +  a262 


12  a 

2  a262  +  60  ab  a2b 2  60  a6 


6  a 


12  a 


6  a  12  a 


=  56. 


13.  3V§  +  2\/11o  -4\/f  +V640=  gVlO  +  £  VlO  -  2  VlO  +  8  VlO 
=  -3/-  VlO. 


14. 


15. 


2  +  V3  _  2  V6  +  3  V2 

V6  6 

5V7- V2_  (6-V7- V2)(V2- V7)  _  _  6  Vl4  —  37  _  37  —  6  Vl4 
V2+V7  “  (V2+V7)(V2-V7)  “  5  “  5 


16.  3V|  +  5V24+  ^V96-V66|=  ^V6  +  10V6+  |  Vd  -  V6 

=  v*  >/e. 


17. 


Vx 


Va 


x 


+  Vax  —  Vox  -fa  x  +  a 


x  —  a 


x  —  a 


18 


Vx  —  Va  Vx  +  Va 

\ 

.  Vio — L  + J?  +  7j5  =  2VTo-AVTo+iVio  +  IVTo 

VlO  *  5  ~  2  iu  5  2 


-2/Vio. 


19.  V (10)2  -  (2  V2)2  =  VlOO  -  8  =  V92  =  2  V23. 


2°.  V1-(^),=  V^(2~44^  +  4)  =  ^ 


2  +  4V2 


=  A  \/4  V2  —  2. 


2L 


9R2  -  2E2 


9 


7JJ2  =  5V7. 


9  3 
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22.  V (2 R)2-  (R-  RV 2)2  =  \/4R2-  (R2-  2V2R2+  2R2) 

=  \/R2  +  2  V2E2  =  R  Vl+  2V2. 

23.  V(R  -  R  V3)2  —  (2  R  —  R  V2)2 

=  VR2—  2VSR2  +  3R2  -  (4 R2—  4  V2R2  +  2E2) 

=  V-  2  E2  -  2  Vs  E2  +  4  V2  R2 
=  R\/-2(l+V3-2  V2). 


25. 


V( 


2  \2 


e*  +  — 
ex) 


(ex  —  2  e~x)2  +  e2a;  +  e~2x  —6 


=  Ve2x  +4  +  4  e~2x  —  ( e2x  —  4  +  4e~2x)  +  e2x  +  e~2x  —  6 

=  Ve2x  +  2  +  e~2x  =  ex  +  e~x. 


26.  b^ax~x2 -bx(ax-x2)  ?(a-2x)  bx 

(Vax  —  x 2)2  Vax  —  x2 

6  Vax  —  x2 - -bx  (a  —  2  x) 

_ _ V  ax  —  x2 

6x  (V  ax  —  x2) 

V^Tr^_E.(.a-2a;) 

_ _ Vax  —  x2  _  1  a  —  2x 

x  (V  ax  —  x2)  x  ax  —  x2 

_  a  —  x  —  (a  —  2x)_  x  _  1 

ax  —  x2  ax  —  x2  a  —  x 


» 
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Page  360 


1.  /(x)=3x-l.  ,2.  f{x)  =  2x  +  8. 


If  X- 

0 

-  3 

then  /(x)  — 

8 

2 

If  x  = 

0 

2 

then  /(x)  = 

-  1 

5 

— 

? 

* / 

O 

v 

4- 

o 

/ 

_ i 

t 

i 

0 

; 

p' 

“1 

o 

O 

/7 

r 

Z 

/ 

A' 

v 

-A- 

A 

A 

- 

-A— 

0 

2 

/ 

7 

r 

Page  361 

1.  /(x)  =  x2  +  3  x  —  15. 


If  x  = 

-7 

-  6 

-  5 

-  4 

9 

-  O 

-  2 

-1 

0 

1 

2 

3 

4 

then  /(x)  = 

13 

3 

-5 

-11 

-15 

-17 

-17 

-15 

-11 

-  5 

3 

13 
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2.  f(x)  =  3x2  +  5x  +  2. 


If  X  = 

-  4 

-  3 

-  2 

-  1 

“  § 

0 

1 

2 

then/(x)  = 

30 

14 

4 

0 

0 

2 

10 

24 

3.  f(x)  =  x2  +  4. 


If  x  = 

-  4 

-  3 

-  2 

-  1 

0 

1 

2 

3 

4 

then/(x)  = 

20 

13 

8 

5 

4 

5 

8 

13 

20 
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4.  f(x)  =  2  x2  —  5. 


5.  f(x)  —  15  +  2  x  —  x2. 


II 

h- 1 

-  4 

-  3 

-  2 

-  1 

0 

1 

2 

3 

4 

5 

6 

then /(x)  = 

-  9 

0 

7 

12 

15 

16 

15 

12 

7 

0 

-  9 
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6.  f(x)  =  x2  +  2x  +  1. 


If  X  = 

-  3 

-  2 

-  1 

0 

1 

then  f(x)  = 

4 

1 

0 

1 

4 

7.  s  =f(t)  =  1 6Z2. 


If  t  = 

-  2 

-  1.5 

-  1 

0 

1 

1.5 

2 

then  f(t)  = 

64 

36 

16 

0 

16 

36 

64 
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Page  363 

1.  f(x)  =  x3  —  3x  +  1. 


If  X  = 

-  3 

-  2 

-  1 

0 

.5 

1 

1.5 

2 

then  f(x)  = 

-  17 

-  1 

3 

1 

-.375 

-  1 

-.125 

3 

2.  f(x)  =  x3  -  8  x  +  2. 


If  x  = 

-  4 

-  3 

-  2 

-  1 

0 

.5 

1 

2 

3 

4 

then/(x)  = 

-  30 

-  1 

10 

9 

2 

-  1.875 

-  5 

-  6' 

5 

34 

TEACHERS’  EDITION 


807 


3.  f(x)  —  xz  —  4x  —  2. 


If  X  = 

-  2 

-  1.5 

-  1 

-  .5 

0 

.5 

1 

1.5 

2 

then  /  (x)  = 

-  2 

.6 

1 

-  .1 

-  2 

-  3.9 

-  5 

-  4.6 

-  2 

4.  f(x)  =  x4  —  11  x2  +  24. 


HH 

II 

-  4 

-  3 

-  2 

-  1 

0 

1 

2 

3 

4 

then  f(x)  = 

104 

6 

-  4 

14 

24 

14 

-4 

6 

104 
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Page  365 

1.  f(x)  =  x2  —  lx  +  3. 


If  X  = 

-  1 

0 

1 

2 

3 

4 

5 

6 

7 

8 

then  f(x)  = 

11 

3 

-  3 

-  7 

-  9 

-  9 

-  7 

-  3 

3 

11 

From  the  graph  x  —  .45,  6.5. 


2.  f(x)  =  x3  —  5  x  +  4. 


If  x  = 

-  3 

-2.5 

-  2 

-  1 

0 

1 

1.25 

1.5 

2 

2.5 

3 

then/(x)  = 

-  8 

.875 

6 

8 

4 

0 

-.296 

-.125 

2 

7.125 

16 

I 

' 

JL 

/ 

/ 

Q _ 

/ 

O 

£ 

O 

A 

Y-A 

v 

A 

0 

. 

i 

:)= 

r3- 

■5X 

+  4 

r 

> 

1 

Cl 

From  the  graph  x  =  1,  1.6,  —  2.6. 
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3.  f(x)  =  x3  —  Sx  +  1. 


If  X  — 

-  2 

-  1.5 

-  1 

-  .5 

0 

.5 

1 

1.5 

2 

3 

then/(x)  = 

-  1 

2.125 

3 

2.375 

1 

-.375 

-  1 

-.125 

3 

19 

From  the  graph  x  =  .3,  1.6,  —  1.8. 
4.  f(x)  =  x8  —  8x. 


II 

HH 

-3 

-2.5 

-2 

-1.5 

-1 

-.5 

0 

.5 

1 

1.5 

2 

2.5 

3 

then  /  (x)  = 

-3 

4.3 

8 

8.6 

7 

3.8 

0 

-3.8 

-7 

-8.6 

-8 

-4.3 

3 

From  the  graph  x  =  2.8,  0,  and  —  2.8. 

CR 
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5.  f  (x)  =  x3  —  x2  +  5. 


From  the  graph  x  =  —  1.4. 
6.  /(x)  =  £4-  10x2  +  16. 


If  X  = 

-3 

-2.5 

-2 

-1.5 

-1 

-.5 

0 

.5 

1 

1.5 

2 

2.5 

3 

then  f(x)  = 

7 

-7.4 

-8 

-1.4 

7 

13.5' 

16 

13.5 

7 

-1.4 

-8 

-7.4 

7 

From  the  graph  x  =  2.8,  1.4,  —  1.4,  and  —  2.8. 
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Page  368 

1.  f(x)  =  x2  —  5x  —  9. 


If  X  = 

-3 

-2 

-  1 

0 

1 

2 

3 

4 

5 

6 

7 

8 

then  /  (x)  = 

15 

5 

-3 

-  9 

-  13 

-  15 

-  15 

-  13 

-  9 

-  3 

5 

15 

From  the  graph  x  =  6.4,  —  1.4. 
2.  f(x)  =  x2  —  4  x  +  5. 


There  are  no  real  roots. 
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3.  f(x)  =  x3  —  3x  +  4. 


If  X  = 

-  2.5 

-  2 

-  1.5 

-  1 

-  .5 

0 

.5 

1 

1.5 

2 

then/(x)  = 

-4.1 

2 

5.1 

6 

5.3 

4 

2.6 

2 

2.8 

6 

From  the  graph  x  =  —  2.2,  approximately. 
4.  /(&)  =  x?  +  x  —  4. 


If  x  = 

-  3 

-  2 

-  1 

0 

1 

2 

3 

then  f(x)  = 

-  34 

-  14 

-  6 

-  4 

-  2 

6 

26 

From  the  graph  x  =  1.3,  approximately. 
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5.  f(x)  =  x3  —  4  x2  —  2  x  +  8. 


II 

8 

*4H 

HH 

-  2 

-  1 

0 

1 

2 

3 

4 

4.5 

then /(x)  = 

-  12 

5 

8 

3 

-  4 

-  7 

0 

9.125 

From  the  graph  £  =  4,  1.4,  and  —  1.4. 
6.  /(x)  =  x3  —  4  x  +  5. 


If  x  = 

-  3 

-  2 

-  1 

0 

1 

2 

3 

then  /(x)  = 

-  10 

5 

8' 

5 

2 

5 

20 

From  the  graph  x  =  —  2.4. 
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7.  /(x)  -  x3  -  7x  +  4. 


If  X  = 

-  4 

-  3 

-  2 

-  1.6 

-  1 

0 

1 

1.5 

2 

3 

then  f(x)  = 

-32 

-  2 

10 

11.125 

10 

4 

-2 

-  3.125 

-2 

10 

From  the  graph  x  =  .7,  2.3,  and  —  2.8. 


8.  f(x)  =  x4  —  4x3  +  12. 


II 

H- 1 

-  2 

-  1 

0 

1 

2 

3 

4 

5 

then  /(x)  = 

60 

17 

12 

9 

-  4 

-  15 

12 

137 

From  the  graph  x  =  1.7  and  3.8. 
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9.  f(x)  —  x4  —  10  x2  +  0. 


If  X  — 

-3.5 

-3 

-2.5 

-2 

-1.5 

-1 

0 

1 

1.5 

2 

2.5 

3 

3.5 

then  f(x)  = 

36.5 

0 

-14.4 

-15 

-8.4 

0 

9 

0 

-8.4 

-15 

-14.4 

0 

36.5 

From  the  graph  x  —  1,  —  1,  3,  —  3. 
10.  f(x)  =  x*  —  2x2. 


If  X  = 

-  2.5 

-  2 

-1.5 

-  1 

-  .5 

0 

.5 

1 

1.5 

2 

2.5 

then  f(x)  = 

26.5 

8 

.5 

-  1 

-  .4 

0 

-  .4 

-  1 

.5 

8 

26.5 

I 

i1 

f( 

x)- 

--x 

l-2 

X2 

• 

0 

4 

.  r 

/  < 

l 

1° 

_£L 

From  the  graph  x  —  0,  0,  1.4,  —  1.4. 
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1.  x2  +  4x  +  3  =  0. 

x2  +  4x  =—  3. 
x2+4x  +  4=  l. 

(x  +  2)2  =  1. 
x  -f*  2  =  A  1. 

x  =  —  1,  —  3. 


7.  5  x2  —  7  x  —  6  =  0. 

7*2  _  7  7*  -  H 

(*-*)2  =  f+iWr=i»*. 

r  —  7  _  I  13 
x  T(J  —  ±Tn- 

X  =  2,  —  $. 


2. 


s2  -  s  +  i  =  2^. 

<«  -  i)2  =  f  • 
s  ~  i  ±  i- 

s  =  2,  —  1. 


8.  x  —  4  +  x2  =  6  —  2  x2  +  8  x. 
3  x2  —  7  x  =  10. 

7*2  _  X  T  —  1  0 

x  3x_ 

®-i=±-v. 

7*.  -  JO  -  1 


3.  x2  -f  2  =  —  3  x. 
x2  +  3  x  =  —  2. 

x2  +  3x  +  £  =  i. 

(x  +  =  1. 

*  + 1  =  ±  J. 
x  =  —  1,  —  2. 

4.  2  x2  +  5  x  +  3  =  0. 

2x2  +  5x  =—  3. 

7*2  i  5  t*  — _  3. 

^  »  2  —  2* 

7*2  i  5  t*  i  2. 5  —  1 

^  +  2‘CT  -  T(T* 

(*  +  I)2  =  tV 

X  +  f  =  ±  J. 

X  =-  1,  -  f. 


5.  3x2  +  7x  —  6  =  0. 
x2  T  %  x  =  2. 

*2  +  J*  +  i»s=2  +  if=j^. 

(X  +  l)2  =  J*L. 

x  ±  ~V~- 

X  =  f ,  3. 


6.  2  x2  -  3  x  -  5  =  0. 


X2  —  §  X  =  ft. 

(*-f)2=i+ 

X-|=± J 


9 

TB 


X  = 


5 


-  1. 


10.  n2  4-  2  =  5  n. 
n2  —  5  n  =  —  2. 

(n-f)2=-2+y  =  Y_. 

n—  §  =  ±  1  Vl7 
=  ±  2.062. 
n  =  2.5  ±  2.062 
=  4.562,  .438. 

11.  3x2—  12x  +  9  =  2. 

x2  —  4  x  —  — 

(x-2)*  =  -J+4=  j. 
x  —  2  =  ±  Vf 
=  ±  ^  v  15 
=  ±  1.291. 
x  =  2  ±  1.291 
=  3.291,  .709. 


12.  5x2  +  8x  +  2  =  0. 

x2  +  §x  =  —  f. 

(*+f)a  =  -*+if=*. 

x  +  ^  =  ±^V6 
=  ±  .489. 
x  =  —  .8  ±  .489 
=  -.311,  -1.289. 
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13.  (y  +  1)  {V  +  2)  =  3  y  (y  -  4). 
y2  +  3y  +  2  =  3y*-12y. 

2yl  —  15  y  =  2. 

(v -■¥)*  =  i  +  W^W- 

!/  -  V5-  =  ±  i  V241 
=  ±  3.881. 
y  =  3.750  ±  3.881 
=  7.631,  -  .131. 


17.  x 


15.  x4  -  5  x2  +  4  =  0. 
x4  —  5x2  =  —  4. 

(x2  -  #)2  =  -  4  +  y  =  f . 

x2  —  f  =  ±  § . 
x2  =  4,  1. 

*  =  i  2,  i  1. 

16.  x4-13x2  +  36  =  0. 

(x2  -  -^)2  =  -36  +  -4* 

=  ¥• 

X2  -  Y  =  i  f  • 

x2  =  9,  4. 
x  =  +  3,  +  2. 

4x2  +  3  =  0. 


x4  —  4  x2  =  —  3. 


(x2-2)2  =-3  +  4  =  1. 
x2  -  2  =  ±  1. 
x3  =  3,  1. 
x  =  +  V3,  +  1. 


18.  6x4  —  11  x9  +  3  =  0. 

X4-  JgLx2=_^ 

(x3-}4)9=-*  +  ttt  =  *V 
X3  —  1^-  —  ±  T\. 

x2  =  i* 

X  =  +  *\/§>  i  'V  ^ 

=  +  ^  "\/ 6,  ±  ^  "s/s* 


19.  X-2+ 16X-1- 17  =  0. 

(x-1  +  17)(x_1—  1)  =  0. 

x  =  —  jV, 

20.  ?/-4- 10?/-2+ 9  =  0. 

(y~  2  —  9)  {y~ 2  —  l)  =  0. 

(2/-1  +  3)  (?/-! — 3)  (y-1  +  l)(iri-  1)  =  0. 

y  —  —  ib  — 

21.  x-i-13x“l+ 36  =  0. 

(x-i-9)  (x“l-4)  =  0. 

(x~l  +  3)(x“i-  3)  (x_l  +  2) (x“  1  -  2)  =  0. 

x  =  sV*  tV 
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23.  If 


y  =  x-l, 

(x  —  l)2  +  4  (x  —  1)  =  5  becomes 
y2  +  4  y  =  5. 

(y  +  2)2  =  5  +  4  =  9. 

2/  +  2  =  i  3. 

y  —  x  —  1  =  1,  —  5. 
x  =  2,  —  4. 


24.  If  y  =  x2  —  4x, 

(x2  —  4  x)2  —  5  (x2  —  4  x)  —  24  =  0  becomes 

y2  —  by  =  24. 

0/-f)2  =  24+-\5-=if-1- 

2/  =  8,  —  3. 


Then 


x2  -  4x  =  8, 

(x  -  2)2  =  8  +  4_=  12, 
x  —  2  =  ±  V 12  =  ±  2 V3> 
x  =  2  ±  2  V3, 


and 


'  x2  —  4  x  =  —  3, 

(x-  2)2  =-3  +  4  =  1, 
x  —  2  =±  1, 


x  =  3,  1. 


25.  If 


6 

y  —  x  — , 

(0\  X 

x  —  -  \  —  5  =  0  becomes 


Then 


y2  +  4  y  =  5. 

(y  +  2)2  =  5  +  4  =  9. 


y  +  2  —  i  3. 
y  =  i,  -  5. 


x 


X  _  6  __ 

x 


5, 


x2  —  6  =  x, 
x2  —  x  =  6, 

(aJ_i)2  =  6+  J  =  y, 

X  —  ^  f , 

x  =  3,  —  2, 


and 


x2  —  6  =  —  5  x, 

-  x2  +  5  x  =  6, 

(x  +  f)2  =  6  +  V-  = 
x  +  |  =  ±  f , 

x  =  1,  —  6. 


27. 


x2  +  3  ax  +  2  a2 
3  a'2 


=  0. 


/  3  a\2 

(x+t)  = 


—  2  a2  + 


9  a2 


3  a 
x  +  —  = 


a 

±2 


x  =  —  a,  —  2  a. 


a2 
4  ’ 
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28. 


29. 


30. 


31. 


2  y2  +  by  =  Qb2. 

h 

3  62. 


r  +  -y  = 

K)’= 


6 

*  +  4 

y 

bx2  +  x 
bx2  +  (1  —  6)x 

xx  + 


X‘ 


m 

b'-tf 


b2  49  62 
3  62  +  —  =  — - . 

16  16 

76 

'±~X' 
f  6,  -26. 

1  +  bx. 

1. 

1 

V 

1  l-26  +  62  _l  +  26  +  62 

6  +  4  62  “  462 


x  + 


1-6 

~26~ 


A  +  6\2 
\  26  /  ’ 
1  +  6 
26 


=  ± 


x  —  c 


6-1  1+6 

x  = - ±  — 

26  2  6 

3 


C  X  —  c 

2  x2  —  4  cx  +  2  c2  —  2  c2 
2  x2  —  7  cx  +  3  c2 


Sex  —  3  c2. 

0. 

x  =  3c,  -• 

2 


6x2  —  a  (6  +  1)  x  +  a2  =  0. 


a 


x2  —  -  (6  +  l)x 
6 


x 


2  _ 


a 


cr 


-(6  +  1)!C  +  — (6  +  1)* 


[*-^6+i>T= 


a 


x - 0  +  1) 

26 v  ' 


x  = 


a2  a2  (6  +  l)2 

“IT  +  462 

a2  (6  -  l)2 
462 

±  — (6-1). 

2  6  v  1 

—  (6  +  l)±—  (6-1) 
2  6 V  1  26v  ' 


a 
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32. 


2  a 


x2  = 


2  a 


x2  +  x  = 


x2  + 


2  a 


x  = 


H)'= 


b_ 

2  a 
b 

2  a 

b  +  2a  2a  _b  +  2 a 
b 


+ 1—  x. 
+  1- 


a 


2  a 

b  +  2  a 
6 

a  +  b 


a2  b2  4-  2  ah  +  a2 


b2 


=  ± 


a  a  +  b 

x=~i±~r 

2  a  +  b 


33. 


cx 


2  _ 


(c2  +  d)  x  +  cd 

2  °2  +  d„ 

X2 - X  : 


(*-city= 


i,- 

0. 

-  d. 

—  d  + 


c4  +  2  c2d  +  d2 


4  c2 

c4  —  2  c2d  +  d2 


x  — 


c*  +  d 
2  c 


=  ± 


4  c2 
c2-  d 


x  = 


2c 

c2  +  d±(c*  —  d) 


2c 


d 

=  c,  — 
_  c 

34.  ahx 2  —  x  (a  +  &)  Vab  +  =  0. 


o  a  +  b 
x2 - —  x 

•vab 

a  +  b\2 

2  Vab/ 


( 


=  -l. 


=  -l  + 


a2  +  2  ab  +  b2 


4ab 
a2  —  2  ab  +  b2 


x  — 


a  +  b 

2  Vab 
x 


=  ± 


4ab 
a  —  b 


2  Vab 
a  +  b  ±  (a  —  b) 


2  Vab 


a 


Vab  Vab 
=  -Vab,  -Vab. 
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35. 


6  a2y2  —  7  ary  +  2  r2  =  0. 


1*2 

144  a 2 


36.  If  2/  =  a®  +  6, 

(ax  +  6)2  +  3  (ax  +  6)  +  2  =  0  becomes 
y2  +  3  y  +  2  =  0. 

(V  +  f)2=-2  +  f  =  >. 

y  +  §  =  ± 

y  =  ax  +  b  =—  2,  —  1 . 
2+6  1+6 


Then 


x  —  — 


a 


a 


2. 

3. 


4. 


5. 


6. 


7. 
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x2  —  6x-16  =  0.  _ 

6+V36+64  6  +  10  0 

x  — - = - =  8,-2. 

2  2 

x2  —  x  —  1  =  0.  _ 

l±Vl+4  1  +  V5 

x  = - = - 

2  2 

3x2  +  7x  —  3  =  0. 

-  7  ±  V 49  +  36  -  7  +  V85 

x  = - — - - — - 

6  6 

2x  +  4  =  x2. 

x2  —  2  x  —  4  =  0.  _ 

2±V4  +  16  =  2±V20  ^ 

2  2 


x  =  1  —  x2. 

x2  +  x  —  1  =  0.  _ 

—  l+Vl  +  4  — 1+V6 

x  = - = - 

2  2 

3x  +  4  =  x2. 

x2  —  3  x  —  4  =  0. 

3  ±  V9  +  16  3  +  5  , 

x  = - =  — - =  4, 

2  2 
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8. 


11  x2  —  15  x  =  26. 
11  x2  —  15  x  —  26  =  0. 


x  = 


15±V225+  1144 


22 


_  15  ±  Vl369 
“  22 
_  15  ±  37 
“  22 

-26  -1 

"IT 


9. 


§  *  —  ”2  —  ^2* 


x2  —  |  x  +  l  =  0. 


The  equation  could  be  solved  in  the  above  form,  but  clearing  of  frac¬ 
tions  makes  the  solution  easier. 

2x2-3x  +  l  =  0. 

3  ±V9  —  8  3  ±  1  ,  1 


11. 


x  = 


„  =1’o' 

4  2 


x2  —  2  fcc  —  3  k2  =  0. 


x 


2  ±V4  A:2  +  12  A;2 


2  A;  ±  4A; 


12. 


=  3  Jc,  —A:. 

3  a2  =  7  ax  +  6x2. 
6x2  +  7  ax  —  3  a2  =  0. 


x  = 


—  7  a  ±  V49  a2  +  72  a2 

12 

—  7  a  — 1—  1 1  ct 


_  a 
“  3’ 


12 
3  a 

’  T' 


13. 


4  x2  +  fcx  —  14  k2  =  0. 


x  = 


-  A;  ±\42  +  224  A:2 


8 
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14,  6x  =  12  x2  —  62. 

12  x2  —  bx  —  62  =  0.  _ 

6  ±  V62  +  48  62  _  b  ±  7  b 

X  ~  24  ~  24 

b  b 


15. 


16. 


a2x2  +  4  abx  -j-  3  62  =  0. 


x  = 


-  4  a6  ±  Vl6  a262  -  12  a262 

2  a2 

—  4  a6  ±  2  ab 

2  a2 

36  6 


a  a 


12p2x2  —  4prx  —  r2  =  0. 


x  = 


4pr  ±  Vl6p2r2  4-  48p2r2 


24p2 


4pr  ± 8 pr 
24p2 


2  p  6p 


17. 


3  a2x2  +  8  abx  +  4  62 

x 


=  0. 


—  8  a6  ±  V64  a262  —  48  a262 

6a2 

—  8  a6  ±  4  a6 

6a2 

26  _  26 
a  ’  3a 


18. 


x  —  3  Vc  —  —  =  0. 
x 


x 


2  —  3  Vc  •  x  —  4  c  =  0. 


x  = 


3Vc±V9c  +  16c 
2~~ 

3  Vc  ±  5  Vc 


=  4  Vc.  —  Vc. 
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19. 


6  A2  + 


1 3  An  8  n2 


x  xz 
6  A2x2  +  13  hnx  -  8  n2  =  0. 

_  _  -  13  An  ±  Vl69  A2n2  +  192  A2n2 
12  A2 

_  -  13  An  ±  V361  A2n2 
12  A2 

_  —  13  An  4  19  An 
12A2 
n  —  8  n 
2A’ 3  A 

20.  13  a2ft2x2  =  9  ft4  4  4  a4x4. 

4  a4x4  —  13  a2ft2x2  +  9  ft4  =  0. 

This  is  a  quadratic  in  x2  (cf.  text,  p.  370,  Ex.  14). 


x2  = 


13  cfib'2  ±  Vl69  a4ft4  -  144  a4ft4 
8  a4 

13  a2ft2  4  5  a262 
8  a4 

9  ft2  62 


7*2  — 

M/  -  - - —  I - • 

4  a2  a2 

,  3b  b 
*=±r-,  ±- 
2  a  a 


22.  2x2+  (a  +  2ft)x-a2-aft  =  0. 

_  —  a  -  2&j;Va2  +  4a6  +  462+  8a2  +  8 aft 


x 


_  ®  2  6  4-  (3  a  -f  2  ft) 

4 

=  ^  and  —  a  —  6. 

A 


23. 


ax2  —  2  ax  —  3  a  =  6x  —  -x2. 

3 

3  ax2  —  6  ax  —  9  a  =  3  6x  —  ftx2. 
(3  a  -f  ft)  x2  —  3  (2  a  4  ft)x  —  9  a  =  0. 


3  _  +  3  (2  a  +  ft)  4  V36  a2  4  36  aft  +  9  ft2  4  108  a2  4  36  aft 

6a  -f  2ft 

_  6a  4  36  ±  (12a  4  3ft) 

6  a  4  2  ft 

o  —  3a 
=  3  or - 


3  a  4  ft 
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24.  p2  +  x2  =  2px  +  2x  —  2p. 
x2  —  (2p  +  2)x  +  (p2  +  2p)  =  0. 

x  _  2 P  +  2  ±  V4p2  +  8 p+  4  —  4p2  —  8p 
—  2 

_  2p  +  2  ±  2 

~~  2 
=  P+  2,p. 

25.  x2  —  cx  =  £(ax—  ac). 

2  x2  —  2  cx  =  ax  —  ac. 

2  x2  —  (a  +  2  c)  x  +  ac  =  0. 

a  +  2c  ±Va2  +  4 ac  +  4 c2^-  8 ac 
—  ' - - — - - - —  — - — - 

4 

_a+2c±{a— 2  c) 

- 

a 


26.  4  a2x4  +  4  c2  =  16  a2x2  +  c2x2. 

4a2x4  — (16a2-f  c2)x2  +  4c2  =  0. 


x2  = 


_  16  a2  +  c2  ±  V 256  a4  +  32  a2c2  +  c4  —  64  a2c2 


8  a2 

_  16  a2  +  C2±(16a2-C2) 

8  a2 

„2 

=  4, 


4  a2 


*  =  ±2,  ±  — 

2  a 

27.  x6  -  a8x3  =  8  68x3  -  8  a363. 
x6  -  (a8  +  8  68)  x8  +  8  a863  =  0. 

3  _  a3  +  8  53  ±  Va«  +  16  a363  +  64  63  -  32  a3b3 

2 

_  a3  +  8  63  ±  (a3  -8bs) 

2 

=  a3,  8  b3. 
x  =  a,  2  b. 

28.  a2  +  x2  =  2  ax  +  b2. 

x2  -  2  ax  +  (a2  -  b2)  =  0.  _ 

_  2  a  ±  V4  a2  —  4  a2  +  4  b2  2  a  ±  2  6 


x  = 


=  a  ±b. 
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29.  12pq  =  x2  +  4  qx  —  Spx. 

x2  +  (4g  —  3p)x  —  12p<?  =  0.  _ _ _ 

3p-  4(7  ±Vl6g2-  24  gp  +  9p2  +  48gp 

—  _ _ _ - — - — - -  " 

2 

_  Sp  —  4g  ±  (4 q  +  3 p) 

~  2 
=  3p,  -  4g. 

30.  x4  —  a2x2  +  a264  =  64x2. 

x4  —  (a2  ±  64)  x2  +  a264  =  0. _ . 

a2  +  b4  ±  Va4  +  2  a2b4  ±  b8  —  4  a2b4 
x  =  2 

_  a2  +  b4  ±  (a2  -  b4) 

“  2 
=  a2,  b4. 

x  =  ±  a,  ±  b2. 


Page  375 

1.  3  x2  -  7  x  -  10  =  0. 

7  ±  V 49  +  120  _  7  ±  13 
x=  q  6 

2.  5x2  +  14x+8  =  0.  _ 

-  14  ±  V 196  -  160 

x  = - 16 - 

-14  ±  6 
~  10 
— 

(Note  that  even  when  an  expression  of  the  type  in  Exs.  1  and  2  can  be 
factored,  it  is  often  easier  to  solve  by  formula  than  by  factoring.) 

3.  4x2  +  3x-7  =  0.  _ 

_  3  ±  V9  +  112  -3  ±11 


4. 


x2  —  1.7  x  —  .84  =  0. 

(x  —  2.1)  (x  ±  .4)  =  0. 

x  =  2.1,  —  .4. 


8 
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5.  8x2  +  2  V5x  —  15  =  0.  _ 

-  2  V5  ±  V20  +  480 

x  = - 

16 

_  -2  V5  ±  10  V5 

“  _  16  _ 

=  iA-|Vs. 

6.  x4  —  7  x2  +  12  =  0. 

(x2  -  4)  (x2  -  3)  =  0. 

x2  =  4,  3. 

X  — I  2,  i  V3. 

7.  x3  —  x  =  0. 

x(x  —  1)  (x  +  1)  =  0. 

x  =  0,  ±  1. 

S.  x4  =  x2. 

x2  (x2  -  1)  =  0. 
x2(x  —  1)  (x  +  1)  =  0. 

x=  0,  0,  ±  1. 


9. 


10.  If 


x4  —  64  x2  =  0. 
x2  (x2  -  64)  =  0. 

x  =  0,  0,  ±  8. 

y  =  x2  —  3  x, 

(x2  —  3  x)2  —  2  (x2  —  3  x)  =  8  becomes 
y1  —  2  y  —  8  =  0. 

( V  -  4)  (y  +  2)  =  0. 


Then 


x2  —  3  x  —  4  =  0, 

(x  —  4)  (x  +  1)  =  0, 

*  =  4,-1,, 


and 


x2  —  3  x  +  2  =  0, 

-  (x  —  2)  (x  —  1)  =  0, 

x  =  1,  2. 


11.  5x2-9x  +  3  =  0. 

_  9  ±  V81  -  60  _  9  ±  V21 
x~  10  ~  10 

12.  .03  x2  +  .01  x  =  .1. 

3x2  +  x-  10  =  0. 

-  1  ±  Vl  +  120 

x  = - 

6 

_  -  1  ±  11 
6 
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13. 


14. 


15. 


x3  +  x  V2  —  V6  =  x  V3. 
xa  +  x  ( V2  —  V3)  —  V6  =  0. 

(x  —  V3)  (x  +  V2)  =  0. 

x  =  V3,  —  V2. 

x  —  1  _  x  4-  1 
x  6 

6x  —  6  =  x2  +  x. 
x2  —  5x  +  6  =  0. 

(x  —  2)  (x  —  3)  =  0. 

x  =  2,  3. 

x  —  3  _  x  —  4 
x  +  4  2x  +  6 
2  (x2  -  9)  =  x2  -  16. 
x2  =  2. 
x  =±  V2. 


16. 


17. 


18. 


x+l^x  +  3_22 
x  +  2  x  +  4  15 

15(x  +l)(x  +  4)  +15(x+  2)  (x  +  3)  =  22(x  +  2)(x  +  4). 

8x2  +  18x  —  26  =  0. 

4x2  +  9x  —  13  =  0. 

_  -  9  ±  V81  +  208 
8 

_  -9  ±  17 
“  8 
=  1  —  J-A 

2  x  11  —  x  x  ~f"  1 
x— 1  x  —  2  x  +  2 

(2 x  -  1)  (x2  -  4)  -  (x  -  l)2  (x  +  2)  =  (x2  -  1)  (x  -  2). 

x2  —  4  x  =  0. 
x  =  0,  4. 

pqx *  —  rqx  +  psx  =  rs. 

pqx 2  —  rqx  +  psx  —  rs  =  0. 

(qx  +  s)  (px  —  r)  =  0. 

r  s 

x  =  — - - 

2>  O' 

x2  —  2  ax  +  a2  —  b2  —  0. 

(x  —  a  —  b)  (x  —  a  +  b)  =  0. 

x  =  a  +  6,  a  —  b. 


19. 
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20. 


21. 


m 


m  —  x 


m  —  x  m 

m2  —  to2  +  2  mx  _  x2 

x2  —  4  mx  +  2  ?n2 


x  = 


2. 

2  m2 

0.  _ 

4  m  ±  Vl6  m2  —  8  m2 


2  mx. 


3  x2  +  2  a 
3  x2  —  (1  +  6  a)  x  +  2  a 


=  2m±  m  V2. 

x  4-  6  ax. 

0. 


x  = 


1  4-  6  a  ±  V(1  4-  6  a)2—  24  a 


6 


l4-6a4:(l  —  6  a) 


x 


=  b  2  a- 


6 


22. 


5  x2  4-  3  m  =  5  mx  4-  3  x. 
6  x2  —  (5  m  4-  3)  x  4-  3  m  =  0. 


x  = 


5m4-3iV(5m4-  3)2  —  60  m 
_ 

5m4  3±(5m-3) 


x  =  m, 


10 


23. 


ax 


2  —  (m  — 


ax2  4-  Am 
aA)  x  4-  Am 


x  = 


mx  —  a  Ax. 

0.  _ 

m  —  aA  4z  V(m  —  aA)2  4-  4  ohm 


2  a 

_  m  —  aA  ±  (m  4-  ah) 
2  a 

=  —  -  A 
a 


24.  cx2  4-  Ax 

cx2  4-  (A  —  2  cm)  x  —  2  mA 


2  mA  4-  2  cmx. 

0. 


x  = 


—  A4-2  cm  ±V(A  —  2  cm)2  4-  8  cmA 

_ 

—  A4-2  cm  ±  (A  4-2  cm) 


«  * 
x  =  2  m, - 

c 


2c 
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25. 


x2  +  2  s  +  s2 
x2  —  (2  s  +  2)  x  +  2  s  +  s2 


x  = 


X  = 


26. 


C2X2 


c2x2  +  a2 
2  acx  +  a 2  —  m2 


x  = 


X  = 


2  sx  +  2  x. 

0. 

2s  +  2  ±V4(s  +  l)2  -  8s-  4s2 
2 

2s  +  2  ±  2 
— — — — ■■  • 

2 

s,  s  +  2. 
m2  +  2  acx. 

0.  _ 

2  ac  ±  V4  a2c2  —  4  c2  (a2  —  m 2) 

2c2 

2  ac  ±  2  cw 
2^ 

a  —  m  a  +  m 


27.  cmx2  +  m2x  +  a2  =  am  +  acx  +  amx. 

cmx2  +  (m2  —  ac  —  am)  x  +  a2  —  am  =  0. 

^  —  (m2  —  ac  —  am)  ±  V (m2  —  ac  —  am)2  —  4  a2cm  +  4  acm2 

X  —  - — - - - —  - - — _ _ 

2  cm 

_  —  (m2  —  ac  —  am)  db  (m2  +  ac  —  am) 

2,  cm 


a  a  —  m 

—  - ,  -  . 

m  c 

28.  ax2  —  4  a  =  bx2  +  2  6x. 

(a  —  b)  x2  —  2  6x  —  4  a  =  0. 

x  =  2fr  ±  V462  +  16  a  (a  -  b) 
2  (a  —  b) 
26±(4a —  2  6) 


2  (a  —  6) 


29.  2  mx2  +  3  ax 

(2  m  —  a)x2  +  3  ax  —  18  m 


x  = 


18  m  +  ax2. 

0. 

-  3a  dbV9a2  +  72m (2m 


-a) 


2  (2  m  —  a) 

_  3  a  ±  (3  a  —  12  m) 

2  (2  m  —  a) 

6m 

x  —  —  - - ,  3. 

2m  —  a 
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30. 


(s  -  x)2  +  (t  -  xy2  -  (j  -  sy 
2  x2  —  2  (s  +  l)  x  +  2  U  —  0. 

(x  —  s)  (x  —  t) 


0. 

X  =  s,  t. 


31. 


3  cx2  +  50  a 2 
(3  c  —  2)  x2  —  15  acx  +  50  a2 


15  acx  +  2x2. 

0. 


32. 


33. 


34. 


x  = 


.  _  15 ac  ±  V^lSa^c^^OOa^c^^) 
2  (3  c -2) 

15  ac  ±  (15  ac  —  20  a) 


x  =  5  a, 


2  (3  c  —  2) 
10  a 


(2- 


2  x2  +  5  x 
c)  x2  +  (5  —  3  c)  x  —  3 


’  3c-  2 

cx2  -f  3  cx  +  3. 

0. 


x  — 


_  -  (5— 3c)  ±V(5— 3c)2  +  12 (2 -c) 

2  (2  —  c) 

—  5  -f-  3  c  i  (7  —  3  c) 


x  = 


1 


2  (2  -  c) 

,  -3. 


x2  +  2  x  +  1 
(x  +  l)2 
(x  +  l)2  -mx(x  +  1) 
(x  +  1)  (x  +  1  —  mx) 


x  = 


ax2  +  3  x 
(a  —  2)  x2  +  (3  —  2  a)  x  +  2 


x  = 


2-  c 

mx2  +  mx. 
mx(x  +  1). 

0. 

0. 

-!>  — ^-7- 

m  —  1 

2  x2  +  2  ax  —  2. 

0. 

-  (3- 2a)  -t-V(3-2a)2-  8(a-2) 

2  (a  —  2) 

—  3  +  2adh(2a  —  5) 


2  (a  -  2) 


x  =  2, 


a  —  2 
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35.  2x2  -f  5x 

(2  -h)x2  +  (5  —  3  h)x  —  3 


hx2  +  3  hx  +  3. 
0. 


x  — 


_  -(5-3A)±  V(5-3A)2  +  12(2-A) 
2(2  —  h)  ~ 

-  5  +  3  h  ±  (7  -  3  h) 

2  (2  -  h) 


x  = 


2  —  h 


-3. 


36.  2  x2  +  (a  +  2  6)  x 

2  x2  +  (a  +  2  b)  x  —  a2  —  ab 


x  = 


a2  +  ab. 

0. 

—  (a  +  2  6)  ±  V(a  +  26)2  +  8  (a2  +  ab) 


—  a  —  2  6  ±  (3  a  +  2  6) 


x  =  A  a,  —  a  —  6. 


87.  (3  a  +  5)x*  —  (2  a  +  5)x  =  a. 

(3  a  5)  x8  —  (2  a  +  b)  x  —  a  =  0. 


*  = 


2  a  +  6  ±  V(2  a  +  6)2  +  4  a  (3  a  +  6) 
2  (3  a  -f  6) 

2a  +  &±(4a  +  £>) 


x  —  1, 


2  (3  a  +  6) 
a 


3a  +  6 


38. 


i2  _  £  +  1 

X2  X  +  1 


£2x  +  £2  =  £x2  +  x2. 
(£  +  1)  x2  —  £2x  —  £2  =  0. 


x  = 


£2  ±V£4  +  4£2(£  +  1) 


2  (£  +  1) 
__  £2  ±  £  (£  +  2) 
2(£  +  l) 

£ 


x  =  £,  — 


£  +  1 
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39. 


x  —  4 a  +  c  9c  +  x 


— 


c  —  a 

xs  —  4  ax  +  cx 
3  ax  —  9  c2  +  9  ac 


x 


X  — 


9  c2  +  cx  —  9  ac  —  ax. 

0.  _ _ 

3  a  ±  V9  a2  +  36  c2  -  36  ac 
2 

3a  ±  (3 a  —  6  c) 


40. 


+ 


x 

rax  —  4 


rax  +  4  16 

16  +  ra2x2  —  16 
ra2x2  —  16  rax 
m2x2  —  16  rax  +  64 
rax  —  8 


:  3 a  —  3 c,  Sc. 
:  1. 

16  rax  -f  64. 
64. 

:  128. 

±  8  V2. 

8 


x  =  —  (l  ±  V2). 


41. 


2a  +  x_j_a  —  2x 


2a  —  x  a  +  2x 
6a2  +  15ax+6x2  +  6a2-15ax+6x2 
28  x2  —  24  ax  —  4  a2 
7  x2  —  6  ax  —  a2 
(7  x  +  a)  (x  —  a) 


x  = 


42. 

.Let 

Then 


x2  +  1 

X 

a  +  ra 

~~T 

x2  +  1 


ra 

8 

—  • 

3 

16  a2 +  24  ax— 16  x2. 

0. 

0. 

0. 

a 

-  -,a. 

a  +  ra  £ 
t 


£ 


a  +  ra 


=  6. 


*4 


to2  -  (62  +  l)x  +  6  =  0. 


_  62  +  l+V(62  +  l)2 -  4 62 


x  = 


Replacing  — — for  6, 


£ 


x  = 


26 

62  +  1  ±  (62  —  1) 
26 

6,  1. 

’  6 

a  +  ra  £ 


CB 


£  a  +  ra 
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43. 


2  x  —  r 


4  r 


+  3  =  0. 


s  2  x  —  s 
4  x2  —  2  sx  —  2  rx  +  rs  —  4  rs  +  3  s  (2  x  —  s)  =  0. 

4  x2  +  (4  s—  2  r)  x  —  3  rs  —  3  s2  =  0. 

_  (4s— 2r)  ±  V(4s-2r)2+16(3rs+3s2) 

8 

_  —  4s  +  2r±(8s  +  2r) 


8 


x  = 


r  +  s 


3s 
2  ' 


44. 


45. 


46. 


1  1.1  1 

- - - —  — - 1 - 1 — . 

to  +  c  +  x  m  c  x 

mcx  =  cx  (to  +  c  +  x)  +  tox  (?n  +  c  +  x)  +  toc  (to  +  c  +  x). 
(c  +  m)  x2  +  (e2  +  2  cm  +  to2)  x  +  toc  (c  +  to)  =  0. 
x2  +  (c  +  to)  x  +  toc  =  0. 

(x  +  to)  (x  +  c)  =  0. 


x  =  —  to,  —  c. 


x  +  a  ^  x  —  a 
x  —  t  x  +  t 
x2  +  ax  +  tx  +  at  +  x2—  ax  —  tx  +  at 
x2  +  2  ai  —  a2  —  £ 2 
x  —  (a  —  £)2 
x 

x2  +  2  ax  x 
a  —  6  2  6 

2  6x2  +  4  a6x  —  (a  —  b)x 
2  6x2  +  (4  a6  —  (a—  6))x  —  2  a(a— 6) 
(x  +  2  a)  (2  6x  —  (a  —  6)) 


=  1  + 


a2  +  2 12 


x  = 


x2  —  £2 
x2  —  £2  +  a2  +  2£2. 
0. 

0. 

a  —  £,  t  —  a. 

a 

6' 

2  a  (a  —  6). 

0. 

0. 

O  a  —  6 

—  2  a, - 

26 


47.  If 


Then 


=  x2  +  5x  +  2, 

(x2  +  5  x  +  2)2  —  6  (x2  +  5  x  +  2)  =  16  becomes 

y2  —  6y  —  16  =  0. 

(2/  -  8)  (y  +  2)  =  0. 


x2  +  5x  +  2  —  8  =  0, 
x2  +  5  x  —  6  =  0, 

(x  +  6)  (x  -  1)  =  0, 

x=-6,  1, 


and 


'x2+5x  +  2  +  2 
x2  +  5  x  +  4 


0, 

0. 


*j  (x  +  4)  (X  +  1)  =  0 
l  x  =- 


x  =  —  4,  —  1. 
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3  x  —  1  x  +  1  48 

5x  +  l  x-l~  (5x  +  1)(1  -x) ' 
(3x-l)(x-l)-(x±l)(5x+l)±48  =  0. 

x2  +  5  x  —  24  =  0. 

(x  —  3)  (x  ±  8)  =  0. 


49. 


50. 


51. 


52. 


53. 


54. 


„  „x3-10x2  +  l 

(X  -  3)2 

(x  —  3)3  =  x3-  10  x2  +  1. 
x2  ±  27  x  —  28  =  0. 

(x  —  1)  (x  ±  28)  =  0. 

x  =  1,  -28. 

15x2  —  1.95x  +  .054  =  0. 
x2  -  .13  x  +  .0036  =  0. 

(x  -  .04)  (x  -  .09)  =  0. 

x  =  .04,  .09. 

10-  9x  =  7x2. 

7  x2  +  9x-  10  =  0. 

_  -  9  ±  V81  +  280 

X  — -  - — - 

14 

-  9  ±19 

“  14 

-  5  _  O 

7  ? 

x2  ±  961  a2  =  62  ax. 
x2  —  62  ax  ±  961  a2  =  0. 

(x  —  31  a)2  =  0. 

x  =  31  a,  31  a. 

(2  x  ±  3)  (x  -  4)  =  (3x  —  8)  (4x  —  1). 
2 x2  -  5x  -  12  =  12 x2  -  35 x  +  8. 
10  x2  —  30x  +  20  =  0. 
x2  —  3x  +  2  =  0. 

(x  -  2)  (x  -  1)  =  0. 

x  =  2,  1. 

(3x  —  2)(x  —  5)  =  (4x  —  3)  (x  +  1). 
3x2  -  17x  +  10  =  4x2  +  x  -  3. 

x2  +  18x  — 13  =  0.  _ 

-  18  ±  V324  +  52 

x  = - 

2 _ 

_  -  18  ±  V376 

 2  

=  -  9  ±  V94. 
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55. 


56. 


57. 


1  - 2  _  1 
x  +  7  5  3  —  x 

5(3  —  x)  =  2(x  +  7)  (3  —  x)  —  5(x  +  7). 
15-5x  =  42-8x-2x2-  5x-35. 
2x2  +  8x+8  =  0. 


x2  +  4x  +  4  =  0. 
(x  +  2)2  =  0. 


X 

=  -2,-2. 

X 

x  +  2 

x2  +  3  x  - 

-  4 

x  +  4 

X 

x  +  2 

(x  +  4)  (x  — 

1) 

x  +  4 

X 

=  x2  +  x  —  2. 

x2  - 

-  2 

=  0. 

X 

=  ±  V2. 

x  +  3 

x  —  1  x  —  2 

x2  —  3  x  +  2  x  —  2  x— 1 
x  +  3  _  (x  -  l)2  -  (x  -  2)2 

(x  —  1)  (x  —  2)  (x  —  1)  (x  —  2) 
x  +  3  =  2x  —  3. 
x  =  6. 


co  5x— 11  1  — 3x  2x  — 1 

Du  i  -  -j- - — - - 

x  —  1  x  +  2  x  +  1 

(5x-ll)(x2  +  3x  +  2)  +  (l-  3x)(x2  — 1)  =  (2  x  —  1)  (x2  +  x  —  2).  • 

Expanding  and  collecting, 

4x2  —  15x  —  25  =  0. 

15  ±  V225  +  400 

x  = - 

8 

_  15  ±  25 
_  8 


59. 


17x  =  6x2  —  10. 
6x2-  17x-  10  =  0. 


x  = 


17±V289  +  240 


12 


_  17  ±23 
12 

=  ~  \  • 
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60.  2  k?x 2  +  8  kx 

2  &2x2  -  Ikx  +  5 
(2  kx  —  5)(kx  —  1) 


x  = 


6E  37  pqx 

p2x2  +  37  pqx  —  210  q2 
( px  +  42  q)(px  —  5  q) 


x  = 


5(3  kx  —  1). 

0. 

0. 

A  I 

2fc’  V 

210  q2  —  p2x2. 

0. 

0. 

5  q  42  q 

-  ,  -  - • 

P  P 


62. 


3x  —  2  (  2 
x  —  1  +  3 


_  91  _  5  (ft  +  1)  < 


4x  —  1 


3x  —  2  51  5(x  +  l) 


x  —  1 

6(12  x2  —  11  x  +  2) 
102  x2  —  189  x  +  69 
34  x2  -  63  x  +  23 


x  = 


6  4x  —  1 

51  (4 x2  -  5x  +  1)  -  30 (x2  -  1). 

0. 

0.  _ 

63  ±V3969— 3128  63  ±  V841  63±29 


68 


68 


63. 


3  + 


4k 


c  —  2x 
3  c2  —  6  cx  +  4  ck 
4x2+  (4c-2fc)x-(3c2+3cfc): 


2  3  1 

T7’  $* 

k  —  2x 
c 

ck  —  2  cx  —  2  kx  +  4  x2. 

0. 


68 


x  — 


_  2fc— 4c±  Vl6c2—  16c&+4A;2  +  48c2-f  48c/c 


8 


64. 


3x2  +  .lx 
30  x2  +  7  x  —  2 


2  k  —  4  c  ±  V 64  c2  +  32  ck  -f  4  k2 

-  g 

2k— 4c±  (8  c  +  2k) 

~  8 

k  +  c  3  c 

2  2~* 


:  .2. 
0. 


x  = 


7  ±  V49  +  240 
60 

-  7  ±  17 


60 
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65. 


1 


x * 


+ 


1 


1 


3  x  +  2  X“  +  x  —  6  3  —  2  x  —  x2 


+ 


+ 


=  0. 


(x— 2)(x  —  1)  (x— 2)(x  +  3)  (x  +  3)(x—  1) 

(x  +  3)  +  (x  -  1)  +  (x  -  2)  =  0. 

3x  =  0. 
x  =  0. 


66.  If 


y  —  x2  —  2, 

2  (x2  -  2)  -  1  _  x2  +  2 

X2  —  1 


(x2  -  2)  -  4 
—  1  _ y  +  4 
y  +  l  y  —  4 
2 2/2  —  9 2/  +  4  =  2/2  -{-  5  ?/  +  4. 
y2  —  14  ?/  =  0. 


becomes 


Then 


x2  -  2  =  14, 
x2  =  16, 
x  —  -4~  4. 


x2  —  2  =  0,  'i 

x2  =  2,  and  “ 

x=±  VI,  J 

(X  _  2)2-  (1  -  2x)  (3x  +  5)  =  5  -  (1  -  2x)  (3x  +  2). 
Combining  the  terms  in  1  —  2  x, 

(x  —  2)2  —  3  (1  —  2  x)  =  5. 
x2  -f  2  x  —  4  =  0. 


67. 


x  = 


-  2±V4  +16 


68.  If 


=  - 1  ±  Vs. 

y  Z=.  X2  —  2  X  —  2, 

(x2— 2x— 2)2+2(x2— 2x— 2)— 3=  0  becomes 

2/2  +  2y  —  3  =  0. 

(y  +  3)  (y  -  1)  =  0. 


Then 


x2  —  2x  — 2  +  3  =  0, 
x2  —  2  x  + 1  =  0, 

(x  -  l)2  =  0, 

X  =  1,  1,  J 


>-  and  < 


f  x2  —  2  x  —  2  —  1  =  0, 
x2  —  2  x  —  3  =  0, 
(x  -  3)  (x  +  1)  =  0, 
x  =  3,  - 

69-  If  y  =  X2  —  4x  +  l, 

(x2  —  4x  + 1)2  —  4  (x2  —  4x)  — 16  =  0  becomes 
y2  —  4  y  —  12  =  0. 

(y  -  6)  (y  +  2)  =  0. 

Then  x2-4x  + 1-6  =  0,  1  ( x2  -  4x  + 1  +  2  =  0, 

(x  —  5)  (x  +  1)  =  0,  j*  and  J  (x  —  3)  (x  —  1)  =  0, 

l  x  =  3,  1 


x  =  5,  -  1, 
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70.  If 


V 


y  =  2x  —  b, 

(2  x  —  b)2  =  a  (2  x  —  b)  +  2  a2  becomes 
2  —  ay  —  2  a2  =  0. 


Then 


(y  —  2a)(y  +  a)  =  0. 

2x--b—  2  a  =  0,  1 

’  | 

6  +  2  a  y  and  « 


x  = 


'  2  x  —  b  +  a  =  0, 

b  —  a 
x  = - 


Page  377 

1.  Let  x  =  the  second  part.  2.  Let  x  =  the  first  number. 

Then  42  —  x  =  the  first  part,  Then  x  +  2  =  the  second, 

and  42  —  x  =  x2.  and  x  (x  +  2)  =  143. 

Whence  x  —  6  or  —  7,  Whence  x  =  11  or  —  13, 

and  42  —  x  =  36  or  49.  and  x  +  2  =  13  or  —  11. 


3.  Let 
Then 


x  and  x  +  1  =  the  numbers,  respectively. 


1  1 

— H  — — — 

X  X  +  1 


13 

42 


42  (x  +  1)  +  42  x  =  13x(x  +  1). 

x  =  6  or  —  T7^, 

X  1  —  I  or  j6tj. 

But  the  term  consecutive  numbers  implies  integers  ;  therefore  we  must 
reject  the  fractional  solutions. 

x  =  the  rate  in  miles  per  hour. 
x  -f  6  =  the  time  in  hours, 
x  (x  +  6)  =  216,  or  the  distance  in  miles. 

x  =  12,  (Root  —  18  rejected.) 

x  +  6  =  18. 

x  =  the  base  in  feet. 
x  —  6  =  the  altitude  in  feet, 
x  (x  —  6) 


Whence 

and 


4.  Let 
Then 

and 

Whence 

and 

5.  Let 
Then 


and 

Whence 

and 

6.  Let 
and 

Then 

Whence 

and 


56. 


(Root  —  8  rejected.) 
x  and  x  —  9  =  the  legs,  respectively,  in  feet, 


x  =  14, 
x  —  6  =  8. 


Vx2  +  (x  —  9) 2  =  the  hypotenuse. 
x(x-9)  _45 


x  =  15, 
x  —  9  =  6. 


(Root  —  6  rejected.) 


Vx2  +  (X  -  9) 2  =  Vl52  +  6*  =  V261  =  3  V29. 
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7.  Let 
Then 

and 

Whence 

and 

and 

8.  Let 

Then 

and 

Whence 

or 

9.  Let 

Then 

Whence 

10.  Let 
Then 
Whence 

11.  Let 
Then 

and 

Whence 

12.  Let 
Then 

and 

Therefore 

Whence 

and 

13.  (a 
Whence 
But  if  x  =  4, 
Therefore  x 


x  =  the  altitude. 

x  -f  4  and  3  x  =  the  bases,  respectively, 

£  +  4  +  3x\ 

- - - j  x  =  180,  or  the  area. 

x  =  9,  (Root  —  10  rejected.) 

x  +  4  =  13, 

3x  =  27. 


x  =  the  shorter  side  in  inches. 

—  x  =  the  longer  side  in  inches, 
x  —  x)  =  27,  or  the  area, 
x  =  4  J,  6, 

•V"  —  x  =  6,  4^,  which  duplicates  the  first  answer 
and  may  therefore  be  ignored. 

n  =  the  number  of  sides  in  a  polygon  with 
119  diagonals. 

Jn(n-  3)  =  119. 

n  =  17.  (Root  —  14  rejected.) 

(Root  —  5  —  Vol  rejected.) 

of  days  for  B. 
of  days  for  A, 

(Root  —  §  rejected.) 


1 

— h 

X 


62  =  x(x  +  10). 
x  —  —  5  Voi. 
=  2.8. 

x  =  the  number 
x  +  4  =  the  number 

X  +  4  “  1  •  -  *• 

x  =  4. 
x  +  4  =  8. 


x  =  the  original  cost  in  dollars. 

20  —  x  =  the  profit  in  dollars, 

20  —  x 

- =  per  cent  of  profit  expressed  as  a  decimal. 

X 

20  —  x  _  x  -f  9 
x  ~  100 


x  =  16, 

20  —  x  1  ___ 

— —  =  i  =  25%- 
x  4 


(Root  —  125  rejected.) 


j  —  6)  (x  —  6)  (3)  =  12,  or  the  volume  of  the  box. 
x  =  4  and  8. 

x  —  6  =  —  2,  which  is  absurd. 

=  8  inches  is  the  only  solution. 
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14.  Let 
Then 

and 

Whence 

and 

15. 


Or 

Solving, 

16. 

Whence 

17.  Let 
Then 


x 

x  —  20 

(x  -  16)  (x  -  20  +  15) 

x 

x  —  20 

(x  —  5)  (x  +  5)  —  1 
x2  —  26 


x  = 


(x  -  5)  (x  +  5)  -  1 

x 

(4  x  —  5)  (x  —  2) 
4x2  —  13  x  +  10 
x 


the  number  of  letters, 
the  number  of  lines, 
x  (x  —  20) . 

80, 

60. 

x  +  5  —  (x  —  5). 

10. 

6.  (Root  —  6  rejected.) 

x  —  5  — 7  (x  -j-  5)  —  —  10. 

4.  (Root  —  4  rejected.) 


and  4000  +  40  x  +  400,  or  4400  +  40  x 
Therefore 


x  +  4. 
x  +  4. 

x  =  rate  per  cent  of  interest. 

4000  •  3^,  or  40  x  =  interest  in  dollars  for  first  year, 

principal  for  second  year.  (1) 


x 


100 


^(4400  +  40  x),  or  |  (220  +  2x) 


Now 

Then 


interest  for  second  year.  (2) 
400  +  (1)  +  (2)  =  5230,  principal  for  third  year. 


x 


(4400  +  40  x)  +  7  (220  +  2  x)  +  400 
o 


Whence 
Therefore  the  rate  is  5%. 

18.  Let 
Then 


and 

Whence 

19.  Let 
Then 

Whence 

and 

20.  Let 
and 


60 


x 


X  = 


X  = 
60  - 

X 

- 1  = 


5230. 

5.  (Root  —  215  rejected.) 

the  number  in  the  party, 
the  share  of  each, 

60 


x,  x  +  1,  and  x  +  2  = 
2  x  (x  +  1)  +  2  x  (x  +  2)  + 
6x2  +  12x  —  210  = 
x  = 
x  +  1  = 

x  — 


x  +  2 

x  =  10.  (Root  —  12  rejected.) 

:  the  numbers,  respectively. 

2  (x  +  1)  (x  +  2)  =  214. 

0. 

5,  (Root  —  7  rejected.) 

6,  x  +  2  =  7. 

the  radius  of  the  reduced  circle 
in  inches, 

28  —  x  =  the  amount  in  inches  the  radius 
of  the  given  circle  must  be 
shortened. 


CR 
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Then  y  x2  =  ^  •  282  - 1078  =  2464  - 1078  =  1386. 

Whence  x  =  21,  (Root  —  21  rejected.) 

and  28  —  x  =28  —  21  =  7. 

21.  Let  A  be  the  point  from  which  the  body  A  starts,  and  let  B  be  the 
point  from  which  the  body  B  starts. 

Let  x  =  the  number  of  seconds  after  which  the  distance  AB  =  75. 

In  x  seconds  A  travels  10  x  feet  away  from  the  vertex,  while  B  travels 
5  x  feet  toward  it. 

After  x  seconds  A  will  be  5  +  10  x  feet  from  the  vertex,  and  B  will  be 
35  —  5  x  feet  from  the  vertex. 

Then  (5  +  10  x)2  +  (35-  5x)2  =  752  =  5625. 

Whence  x2  —  2  x  —  35  =  0, 

and  x  =  7,  —  5. 

7  is  positive  and  gives  a  point  of  time  in  the  future  at  which  A  and 
B  will  be  75  feet  apart. 

—  5  is  negative  and  gives  a  point  of  time  in  the  past  at  which  A  and  B 
were  75  feet  apart. 

Therefore  the  times  are  5  seconds  ago  and  7  seconds  hence. 

22.  G  represents  the  base  and  B  the  top  of  the  mountain.  A  is  the 
point  40  miles  distant  (from  B,  not  from  C).  AB  is  the  line  of  sight, 
tangent  to  the  earth’s  surface.  DB  here  passes  through  O,  the  earth’s 
center,  therefore  DC  =  8000  miles.  Let  BC  =  x,  and  we  have 

AB2  =BC  -BD. 

1600  =  x  (x  +  8000). 
x2  +  8000  x-  1600  =  0. 

-  8000  ±  V64,006,400 

2  _ 

=  -  4000  ±Vl6,001,600 
=  —  4000  dt  4000.2  (approximately). 

Rejecting  the  negative  root,  x  =  .2  miles. 

23.  s  =  i  •  32 . 82  =  16  •  64  =  1024  feet. 

24.  100  i  —  16  £2  =  136. 

Whence  t  =  2,  4|. 

The  stone  goes  up  beyond  a  height  of  136  feet  and  passes  that  height 
twice  —  once  going  up  (after  2  seconds)  and  once  going  down  (after  4^ 
seconds) . 

25.  100  £-16i2  =  0. 

t  =  0,  6J. 

The  stone  was  at  the  starting  point  to  begin  with  (that  is,  after  0  seconds) 
and  returns  there  after  6^  seconds. 
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Page  383 


1. 


2. 


Vx  +  1 

X  +  1 
X 


=  5. 
=  25. 
=  24. 


5. 


V2  x  +  3  =  3. 

2x  +  3  =  27. 

x  =  -2^  =  12. 


Vx  +  1 
x  T  1 

x 


=  V3x  —  5. 
=  3  x  —  5. 

=  3. 


6. 


7  +  2  V2x—  1  =  13. 


3.  3V2x-8-7  =  17. 

3  V2x-  8  =  24. 


2  V2x 
8 


1=6. 


4. 


V2x  —  8 
2x  —  8 
x 

3  V2x  +  6 
9(2x  +  6) 
6  x2  —  18  x  —  60 
x2  —  3x  —  10 
(x  —  5)  (x  +  2) 
x 


=  8. 

=  64. 


v  2  x  —  1  =  3. 

2  x  — 1  =  27. 

x=^8- 


=  14. 


=  7_2  =  36. 


=  V6x2-  6. 

=  6x2  —  6. 

=  0. 

=  0. 

=  0. 

=  5,-2. 


7.  V4x+3  — V4  — 3x  =  0. 

V4  x  +  3  =  V4—  3x. 
4x  +  3  =  4  —  3x. 
7x  =  1. 
x  =  1. 


8. 


V2  x  -f  2  =  V2x  —  2. 


2x3 

(x- 


(V2X  +  2)6 
(2  x  +  2)2 
4  x2  +  8  x  +  4 
—  7x2+4x  —  3 
3)  (2  x2  —  x  +  1) 


(V2x  —  2)6. 

(2  x  —  2)3. 

8  x3  —  24  x2  +  24  x  —  8. 

0. 

0. 


x  =  3, 


1  ±  V—  7 


9. 


11. 


Vx  +  1 
x  +  1 
x2  —  3x 

X 

V9x  —  4 
V9x 
9x 
8x  -  16 
x  —  2 
x2  —  4  x  +  4 
x2  —  5  x  +  4 
(x  —  1)  (x  —  4) 


:  Vx  —  1. 

:  (X  —  l)2. 

:  X(X  —  3)  =  0. 

:  0,  3. 

:  VX. 

:  Vx  +  4. 

:  X  +  16  +  8  Vx. 
:  8  Vx. 

:  Vx. 

:  X. 

:  0. 

:  0. 

x  =  1,  4. 


(Root  0  rejected.) 


(Root  1  rejected.) 
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12.  V3s-2+  5=Vx4  35. 

3  x  —  2-f25  +  10V3x  —  2  =  x  4  35. _ 

2 x  -  12  =  -  10  V3x-  2. 
x  —  6  =  —  5  V3x  —  2. 
x2  —  12  x  4  36  =  25  (3  x  —  2) . 
x2  —  87  x  4  86  =  0. 

(x  -  86)  (x  —  1)  —  0. 

x  =  86,  1.  (Root  86  rejected.) 

13.  V3  x  4  4  —  Vx  4  5  =  V5  —  x. 

3x  +  4  +  x+  5  —  2V3x2-j-19x+20  =  5  — 4. _ 

5  x  4  4  =  2  V3  x2  4  19  x  4  20. 

25  x2  4  40  x  +  16  =  12  x2  +  76x  4  80. 

13  x2  —  36x  —  64  =  0. 

(13  x  4  16)  (x-  4)  =  0. 

x  =  —  }|,  4.  (Boot  —  ||  rejected.) 

14.  Vx  4  2  =  Vx  4  V2. 

x+2  =  x  +  2  +  2V2x. 

2  V2x  =  0. 

8x  =  0. 
x  =.0. 

15.  x  +  1  =  V2x2  +  3x  —  1. 

x2+2x  +  l  =  2x2  +  3x  —  1. 

x2  4  x  —  2  =  0. 

(x  4  2)  (x  —  1)  =  0. 

x  =—  2,  1.  (Root  —  2  rejected.) 

16.  Vx  +  2  4  Vx  — 1  —  V  3  x  +  3  =  0. _ 

Vx  +  2  +  Vx  —  1  =  V3  x  4  3. 

2x4142  "V  x2  4  —  2  =  3x43. 

2Vx24x  —  2  =  x4  2. 

4x24  4x-  8  =  x2  44x4  4. 

3  x2  —  12  =  3  (x2  —  4)  =  0. 
x  =  ±  2. 

18.  x3  4  5  x$  —  14  =  0. 

x3  +  5*i  +  ( j)2  =  14  +  Y  =  V . 

**  +  f  =  ±  I- 

ar?  =  2,_-  7. 

x  =  v  4,  v'49.  (Root  \/49  rejected.) 
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19. 


6  =  x* 


x  +  x*  +  4 

**+i 

x* 


X  = 


x 2  +  x. 

2  5 
¥*• 

2,  -3. 
4,  9. 


20. 


x-4-  17x~2  +  52  = 
(x~  2  —  13)  (x~  2  —  4)  = 
x-2  = 

X  = 


0. 

0. 

4,  13. 

±  b  ±  T3 


21. 


2  xt  —  7^x  +  6 
2  xf  —  7  x?  +  6 

(2  xi  —  3)  (xi  —  2) 


x* 

X 


0. 

0. 

0. 

b  2- 
8. 


22. 


Whence 

and 


_  3 
x  * 

x~  t  —  4  x~  f  —  32 

(x“$  _  8)(x~?  +  4) 

_  3 
x  * 


X?  = 
X  = 


4x“?  +  32 

0. 

0. 

8,-4. 

b-b_ 

i  v  1 — 

T5>  v  5 


23. 


x£  —  yj  —  6 
(x$  —  3)  (x&  +  2) 


x 


x  = 


0. 

0. 

3,  -  2. 

36,  (-  2)6 
=  729,  64. 


i  = 


x— 1- 


25 


1 

+  t 


36  x^  9 
36  x_1—  25  x-^  -f  4  = 
(4  x~  ^  —  l)  (9  x_  ^  —  4)  = 

x-*  = 

X  = 


=  0. 


0. 

0. 

i’  S* 


(Root  9  rejected.) 


Vl3. 


(Root  rejected.) 


(Root  64  rejected.) 


24. 
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25.  If  _  y  =  x2  +  5  x, 

x2  +  5  x  +  3  Vx2  +  5  x  —  54  =  0  becomes 
y  +  3  yi  —  54  =  0. 

(y?  +  9)  (yi  -  6)  =  0. 

=  6,  -  9. 
y  =  36,  81. 

But  ?/  =  81  does  not  satisfy  ?/  +  3  ?/i  _  54  =  0. 

Therefore  x2  +  5  x  =  36  only. 

x2  +  5  x  —  36  =  (x  +  9)  (x  —  4)  =  0. 
x  =  4,  —  9. 

26.  If  _  y  =  3  x2  —  4  x, 

3x2—  4x  —  1 1  V3 x2  —  4  x  +  28  =  0  becomes 
y  —  11  y?  +  28  =  0. 

W  —  7)  G/2  —  4)  =  0. 

y  =  49,  16. 

Then  3  x2  —  4  x  —  49  =  0. 

_  4  ±  Vl6+  588  __  2  ±  Vl51 
6  “  3 

Or  3x2  —  4x  —  16  =  0. 

_  4  +  Vl6+192  _  2±2Vl3 
6  “  3 


27.  If  _  y  —  2x2  — 3x  — 1, 

2x2—  3x  —  4  —  V 2 x2  —  3 x  —  1  +  1=0,  or 
2x2  —  3  x  —  1  —  V2  x2  —  3  x  —  1  —  2  =  0,  becomes 

y  —  y%  —  2  =  0. 

(y*  —  2)  (yi  +  1)  -  0. 


y  =  4,i. 

But  y  =  1  does  not  satisfy  y  —  y\  —  2  =  0. 

Therefore  2x2-3x-l  =  4  only. 

2x2  —  3x  —  5  =  0. 

3  ±  V9  +  40 
x  = - - - 

4 


28.  If 

x2  — 


_  y  =  x2  —  2  x  —  4, 

x2  —  2  x  —  5  Vx2  —  2  x  —  4  +  2  =  0,  or 
2  x  —  4  —  5  Vx2  —  2  x  —  4  +6  =  0,  becomes 
y-  5^  +  6  =  0. 


y  =  4,  9. 
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Then  x2  —  2  x  —  4  =  4, 
x2  —  2  x  —  8  =  0, 

(a  —  4)  (x  +  2)  =  0, 

x  =  4, 


2, 


x2  —  2  x  —  4  =  9, 
x2  —  2x  —  13  =  0, 
y  and  <  2±V56 


x 


=  l±Vl4.' 


29. 


12  xt  —  27  X3  =  20  xt  —  45. 
12  x^  —  47  x?  +  45  =  0. 


A  _  47  ±  V 2209  —  2100 
24  ‘ 

_47±7 
~  24 

—  95 
~  4’  3* 

=  ±  V,  ±  4  Vis. 


X 


30.  If 


y  =  x2  +  9, 


15  —  2  Vx2  +  9  =  x2  +  9,  or 
x2  +  9  +  2  Vx2  +  9  —  15  =  0,  becomes 
y  +  2^-15  =  0. 

G2  +  5)  (y£  -  3)  =  0. 

y*  =  3,  -  5. 

But  y  =  26  does  not  satisfy  y  +  2  yi  — 15  =  0. 
Therefore  x2  +  9  =  9  only, 


and 


x  =  0. 


31. 


32. 


6  Vx  —  8  r~ 

^3vI=vi-_ 

6  Vx  —  8  =  2Vx  —  4. 

4  Vx  ==  4. 

Vx  =  1. 
x  =  1. 

2  V3  _  V2  x  +  12 
V2x-  3  3  V3 

18  =  V4x2  +  18 x  -  36. 

324  =  4x2  +  18x  -  36. 

4x2  +  18x  -  360  =  0. 

2  x2  +  9  x  -  180  =  (2  x  -  15)  (x  +  12)  =  0. 

x  =  -1/',  —  12.  (Root  —  12  rejected.) 
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33.  If 


y  =  x  —  5, 


4(x  _  6)  -  2  (x  —  6)*  -  2  =  0,  or 


2  (x  —  6)  —  (x  —  5)^  —  1  =  0,  becomes 
2  y  —  yk  —  1  =  0. 

(2y*  +  l)(y*-l)  =  0. 


But  y  =  \  does  not  satisfy  2  y  —  y^  —  1  =  0. 


—  2/^  —  1  =  0. 


x  —  5  =  1  only. 


Therefore 


4  x  Vx  =  (x  +  3)  V9  x. 


34. 


4xVx  =  xV9x  +  3  V9x. 
4xVx  =  3xVx  +  9  Vx. 
(x  —  9)  Vx  =  0. 

x  =  9,  0. 

Vx  +  2  V8  —  x  _  8 

V8  —  x  Vx  +  2  3 

x  +  2  8  —  x  _  64 

- - 2  4 - -  —  — • 


8  —  x  x  +  2  9 

x  +  2  8  —  x  82 

■rJ—  + — -  =  — 


8  —  x  x  +  2  9 

9  (x  +  2)2  +  9  (8  -  x)2  =  82  (x  +  2)  (8  -  x). 
Expanding  and  combining, 

x2  -  6x-  7  =  0. 


x  =  7,  —  1.  (Root  —  1  rejected.) 


36. 


9 


and  then 


Whence 


and 


Then 


37. 
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38. 

a2  —  2  r 2, 

and 

C  =  2  7 rr. 

Then 

a2 

V  ~  2  ’  ' 

and 

r  =  -  V  2. 

2 

Therefore 

G  =  2  7r  2  =  ira  V"  2 . 

2 

39. 

4=3rV3, 

2  ’ 

and 

x  =  V  3. 

Then 

2x2/- 
r  =  — —  =  -x  V3. 

V3  3 

Therefore 

4  =  3V8[?xV3j=2x^V3. 

40. 

and 

K  =  Sr2, 
a  =  |rV  3  +  V2. 

Then 

2  a 

V3+V2’ 

and 

2_  4  a2  _  4  a2  (3  —  V2) 

3  + V2  7 

Therefore 

iT-127a2(3  Vi). 

Page  388 

1.  3V^1  +  2V^I=  5V^1. 

2.  4  V^l  +  V^4  =  4  V^T  +  2 V^T  =  6 V^l. 

3.  V-  25  -  V-  16  =  5  V^l  -  4  V^l  =  V^~T. 

4.  V^9  +  V— ~4  =  3 V^T  +  2 V^l  =  5 V^l. 

5.  I  +  V— To  =  2  V^T  +  4  V— T  =  o  V— T. 

6.  (-  8)*  +  (-  32)i  =  V^~8  +  V-  32 

=  2  V2  •  i  +  4V2  •  i 
=  6  V  2  •  i 

=  6  V^~2. 

7.  V-  18  +  V^8  =  3V2  •  i  +  2V2  •  i  =  5  V2  •  i  =  5  V-  2. 

8.  4  V-  25 x2  -  2  V-  36 x2  =  4  •  5xV^L-  2  •  6x  V-  1 

=  (20  x  —  12x)  V—  1 
=  8x  V—  1. 

CR 
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9.  2  +  3\/^l+  6- 5v—  1=  8  — 2Vp~L  ' 

10.  7 V—  a2  —  5a  +  4 V  —  a2  =  11  V—  a2  —  5  a  =  11  a V—  1  —  5a. 

11.  (3  a  —  6  ib)  +  (a  +  =  4  a  —  5  i6. 

12.  4  -  8  i  +  16  -  3  V^~9  =  4  -  8  i  +  16  -  3  •  3  i  =  20-  17*. 

13.  5  +  3  V  —  49  x2  —  6V—  16x2  +  4  =  9  +  3-  7x*  V—  1  —  6  •  4  x  •  V—  1 

=  9  —  3x  V  —  1. 

14.  18  —  3 (-  l)i  +  6 (-  25)?  +  4  =  22  -  3  V^T  +  6 . 5  .  V^l 

=  22  +  27  V^l. 

15.  5  V^3  +  3  V^~2-  V-  27  +  2  V^8 

=  5V^3  +  3 V^2  -  3  V^3  +  4  V^2 
=  2  V^3  +  7  V— ~2. 

16.  (8  -  5  V—  16)  _  (7  +  3  V-  25)  =  8  -  20  -  7  -  15  V- 1 

=  1-  35V^1. 

17.  4  V-  9  a4  -  6  a2  V-  16  +  3  V^6  +  5V-  54 

=  12  a2  V  —  1  —  24  a2  V—  1  +  3  V  —  6  +  15  V  —  6 
=  18  V— V)  -  12  a2  V^l. 

18.  ( 5  x  —  6  iy)  —  (3  x  +  2  iy)  =  2  x  —  8  iy. 
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1.  (-  1)5  =  (-  1)4(-1)=-1. 
2.  (-  1)6  =  1. 

3.  (-l)T  =  (-!)•(- !)=-!. 


4.  (-  l)8  =  1. 

5.  (V^T)-4= 


— - —  = 1  =1. 
(V-i)4  i 


6.  (V^i)7  =  (V- 1)4 •  (V- 1)3  =  (1)(- V- 1)=- V- 1. 

7.  (V^2)3  =  -  2  V—  2. 

8.  (V^3)5=  (V-  3)4  •  V^3  =  9  V-  3. 

9.  (2  V— ~5)7=  (2)7 .  (V^5 )6  .  (V-  5) 

=  (128)  (-  125)  V-  5 
=  -  16,000  V^~5. 

10.  V^~4-  V-25  =  2i-  5i  =  10i2'=-10. 


11.  V^4  .  (-  V-  9)  =  (2 i)  (-  1)  (3 i)=-6i2  =  6. 

12.  V-^7  .  (-  V^6)  =  (V7  i)  (-  1)  (V6 i)  =  -  V42  i*  =  V42. 

13.  V- 16- V- 10  =  4i .  VlOi  =  4 VlOi2  =  —  4 VlO. 

14.  2  V^~3  •  3V^2  =  6  V3iV2i  =  6  V6i2  =  -J>V6. 

15.  V—  a  «V—  5  =  i  Va  •  i  V&  =  Va&  •  i2  =  —  Va&. 

16.  3 V^7(—  2 V^5)  =—  GiVliVb  =  —  6i2 V 35  =  6 V35. 

17.  Vm  +  n  *  V—  m  —  n  =  Vm  +  n  •  Vm  +  n  •  i  =  (m  +  n)  V—  1. 

18.  (3  +  V=l)  (3  -V^l)  =  32  -  (V^l)2  =  9  +  1  =  10. 
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19.  (5  +V^~3)  (5-V^3)  =  52-(V^3)2  =  25  +  3  =  28. 

20.  (3—4  V2  i)  (3  +  2  a/2  i)  =  9  +  6  a/2  i  -  12  V2  i  +  16  =  25  -  6  V^2. 

21.  (4  +  a/— T)  (5  —  a/— lj)  =  20  +  5  a/— T  —  4  V— ~3  +  a/3 

=  20  +  V3  +  5V-1-4V-3. 

22.  (5  -  3  i)  (6  -  5  V2  i)  =  30  -  25  V2  i  -  18  i  -  15  V2 

=  (30  -  15  V2  )  -  (18  +  25  V2)  i. 

23.  (a  +  ib)  (c  +  id)  =  ac  +  adi  +  6ei  —  bd  =  (ac  —  bd)  +  (ad  +  be)  i. 

24.  (a  +  ib)2  =  a2  2  abi  —  b2  =  a 2  —  b2  +  2  abi. 

25.  (a  +  ib)  (a  —  ib)  =  a2  +  b2. 

26.  (_  1  +  iV^3)2  =  i-  JV^3-  J  =  -  J  -  J V^3. 

27.  (-|-|V^3)2  =  i+  W-M— H|VT3.  _ 

28.  (-2  +  2 V— ~3)3  =  — 8  +  3-  SV— 3  —  3*8(—  3)+8 (—  3 V—  3) 

=  -  8  +  72 

=  64.  _  _ 

29.  (—  2  —  2 V—  3)3  =  — 8  —  3-8V— 3  —  3-8(—  3)  —  8(—  3a/—  3) 

=  -  8  +  72 
=  64. 

30.  (x  —  iy)s  =  xs  —  S  x2yi  +  3  xyH 2  —  yH 3  =  (x8  —  3  xy2)  +  (ys  —  3  x2y)  i. 

31.  (a  +  ib)2  —  (a  —  ib)2  =  (a2  +  2  abi  +  i2b2)  —  (a2  —  2  abi  +  i2b2)  =  4  abi. 

32.  (2  +  2  V^3)3 -  (2 - 2  V^3)3 

=  (8  +  24  V  —  3  — 72  — 24  a/— *3)  —  (8  — 24  V— ~3  — 72  +  24  V— 3) 
=  -  64  +  64  =  0.  _ 

33.  (a  +  i  Vl  —  b2)  (a  —  i  a/T  —  62)  =  a2  —  i2(l  —  62)  =  a2  —  V2  +  1. 

34.  (5  +  6  a/— "2)  (5  -  6 a/^2)  =  52  -  (6 a/— ~2)2 

=  25  +  72 

=  97,  a  real  number. 

(5  +  6  a/—  2)  +  (5  —  6  a/— 2)  =  10,  a  real  number. 

35.  (2  +  a/—  3)  (2  —  a/—  3)  =  22  —  (V—  3)2  =  4  +  3  =  7,  a  real  number. 
(2  +  V—  3)  +  (2  —  a/  —  3)  =  4,  a  real  number. 


Page  392  (First  set) 

,  V-  12  a/-  12  •  a/2  2  a/^3  •  a/2  / — - 
1.  - = - = - - =  a/ —  6. 


2. 


3. 


a/2 

V6 


2  2 
V6  •  a/— ~2  a/-  12  2  a/^3 


a^2  -2  __ 

2  a/5  _  2  a/5  V-  1 

4  a/— T  “  4 


-  2  -  2 

=  _  lV^~5. 

2 


=  -V-  3. 
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4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 


V- 

9 

> 

01 

1 

> 

-  i  _  ■ 

-  3 

V- 

1 

-  1 

-  1 

1 

1 

II 

CO 

1 

> 

V- 

3. 

V- 

3 

-  3 

3 

4 

4V-  5  _ 

4v: 

-  5. 

V- 

5 

-  5 

5  ' 

Vs 

2  V2  •  V^ 

2  _ 

■V2 

V- 

2 

-  2 

(-  49)^ 

V49  VV 

1  7 

=  3. 


=  —  V2  •  V2  •  V—  1  =—  2  V—  1. 


(_64)^  V  64  V—  1  8 

■y/by  VbyV—  y  _  y  V—  b 

v  —  y  ~~  y  ~~  y 

V  —  m 


b. 


V- 


n 


V—  mV—  1  _  —  Vm  _  /m_ 
V—  nV-  1  —  Vn  *n 


'mn 


n 


(_  66x)£  _  V-65x  ■  V^M  _  -  VO  to  /o&  _  1 V306. 

(_  5cc)i  V  —  5x-V—  1  —  V5x  ’  ^  ^ 

(-  x6)^  -  (-  x2)^  _  ( V-  x6)  (V^x)  -  (V-  X2)  (V^) 
(_  a;)i  V—  x  •  V—  x 

1  =  x2  Vx  —  Vx  =  (x2  —  1)  Vx. 


—  x 


13. 

3 

1  +  V—  1 

14. 

2 

1  _V  —  2 

15. 

2  V—  5 

V—  1  +  6 

16. 

2V-  3 

3  V— ^2  +  3 

3(1  -V-  1)  3  —  3  V^T 


1  +  1 


2(l  +  V^2)  _  2  +  2  V^2 
1  +  2  “  3~ 

2  V— ~5  2V^5(V^1- 6)  _  2 V5  +  12 V^~5 

- 1  -  36  _  37 


-  18  -  9 

2  V6  +  2  V— ~3 
9 


-  27 


17. 

18. 


—  1  —  a/—  3  1  +  2V^~3- 3  _  -  1  +  V- 


—  1  +  V-  3  1  +  3  2 

1  +  2 i  _  (1  +  2 i)  (3  +  4 i)  _  10 i  -  5  _  2L-1 

3  —  4 1  “  9  +  16  _  25 


5 
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19  x  _x(x  —  iy)_x2  —  xyi 
x  +  by  x2  +  y2  x2  +  y2 

a  +  ib  _  (a  +  ib)(c  —  id)  _ac  +  bci  —  adi  +  bd  _  ( ac  +  bd)  +  (be  —  ad)i 
’  c  +  id  c2  +  d2  c2  +  d2  c2  +  d2 

21.  (3  +  2i)  (1  -  i)  -*■  (3  —  4i)  (1  +  i)  =  (3  —  i  +  2)  -  (3  —  i  +  4) 

_  5  —  i 

~  7 -i 

(5  —  i)  (7  +  i) 

50 

36-2  i 


50 
18  -  i 

25~ 


22.  (l  -  V— ~3)3  =1—3  V^~3  +  (3)  (-  3)  -  (-  3)  (V-  3)  =  -  8.  Yes. 

23.  Substituting  3  ±  V—  3  for  x  in  x2  -  6x  +  12  =  0, 

(3  ±  V— -3)2  -  6(3  ±  V— ~3)  +  12 

=  9±6V^3-3-18  +  6\/-3+12 
=  0  with  either  sign.  Yes. 

24.  Substituting  these  values  in  x2  —  xy  —  12  y2  =  8,  we  get 

(It)  (- 10)  -  (f)  (-  t)  (- 10)  - 12  (A)  (-  10)  =  8, 

-  128  48  216  . 

5  5  5 

-176  +  216  Q 

— - - — .  =  o. 

5 


-4^0-  =  8,  an  identity. 

Substituting  in  x2  +  xy  — 10  y2  =  20, 

(It)  (- 10)  +  (!)(-*)(- 10)  - 10  (A)  (- 10)  =  20. 


-128  +  228  =  2q, 

-Loo.=  20,  an  identity. 

Hence  the  given  pair  of  values  satisfies  the  given  system. 


2. 


Page  392  (Second  set) 

x2  +  4  x  +  8  =  0. _ 

-4±Vi6-32  — , 
2 

x2-8x  +  24  =  0. 


x 


_  8  cb  V64  —  96  _  4  ±  2  V— ^2. 
2 
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3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


11. 


12. 


13. 


x2  +  3x  +  9  =  0. 

x  —  — 
x2  —  5x  +  16  =  0. 
x 

3x2  +  2x  +  4  =  0. 
x 

£C2  +  x  +  1  =  0. 
x 

x2  —  x  +  1  =  0. 

x 

5x2  —  6x  4-  14  =  0. 
x 

6x2  +  lOx  +  21  =  0. 


3±V9  —  36  -  3  ±  3  V-  3 


5±V25-  64  5  ±  V-  39 


-  2  ±  V4  -  48  _  -  1  ±V-  11 
6  “  3 


-1  ±Vl-  4  — 1±V^3 


i  ±VT 


1  ±  V— 3 


6±V36-  280  3  ±V-61 


10 


x  = 


—  10  ±  VlOO  —  504  -  6  ±  V-  101 


12 


6 


3x2  +  16x  +  21  =  0. 


x  = 


-  16  ±  V256  -  252 


6 


_  -  16  ±  2 
 - 

—  o, 


X3  —  1 

(x  —  1)  (x2  +  X  +  1) 


X  = 


X8  +  1  — 


0. 

0. 

1, 

0. 


-1±V^3 


•2 


(See  Ex.  6.) 


(x  +  1)  (x2  —  x  +  1)  =  0. 


x  =• 


X8  — 


-1, 

8. 

0. 

(x  —  2)  (x2  +  2  x  +  4)  =  0. 


1  ±  V—  3 


(See  Ex.  7.) 


x3  —  8 


x  =  2, 


-  2  ±V4-16 


=  2,-1  ±V^3. 
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14. 


x3  =  -  27. 


x3  +  27 
(x  +  3)  (x2  —  3  x  +  9) 


x 


15. 


4  _ 


X 

X4  —  1  = 


(X2  +  1)  (X  +  1)  (X  -  1) 


0. 

0. 

-3, 

1. 

0. 

0. 


3  ±V9-36 


=  -3, 


3  +  3 V^3 


x 


—  i  "n/ —  1)  i  1' 


16. 


x4  =  9. 
x4  —  9  =  0. 
(x2  -  3)  (x2  +  3)  =  0. 


x  =  ±V3,  ±V-3. 


17. 


x6  =  1. 
x6  -  1  =  0. 


(x  +  l)(x2-x+l)(x-l)(x2+x+l)  =  0.  ^  _!  ±V^3 

X  =  i  1)  - - - »  - - - 


18. 


x6  =  64. 
x6  —  64  =  0. 

(x3  +  8)  (x3  -  8)  =  0. 

(x  +  2)  (x  —  2)  (x2  —  2  x  +  4)  (x2  +  2  x  +  4)  =  0. 


X  —  i  2, 


2  ±V4  — 16  —  2±V4-16 


=  rt  2,  1  i  a/ —  3,  —  1  i  "n/ —  3. 


19. 


x3  =  64. 
x3  —  64  =  0. 
(x  —  4)  (x2  +  4  x  +  16)  =  0. 


x  =  4, 


-  4  ±Vl6-  64 


=  4,-2  ±  2  V-  3. 


20. 


x3  =  -  125 
x3  +  125  =  0. 

(x  +  5)  (x2  —  5  x  +  25)  =  0. 


x  =  —  5, 


5  ±V25-  100 


=  -5, 


5  ±  5V^3 


21.  Two  ;  three  ;  four ;  six. 


22.  That  it  has  n  nth  roots. 
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23.  27  x3  —  8 

(3x  —  2)  (9x2  +  6x+  4) 


x  =  - 


0. 

0. 

2  -  6  ±  V36  -  144 
3’ 


18 


1  ±V-  3 


3’ 


24.  64  x3  +  125=  0. 

(4  x  +  5)  (16  x2  —  20  x  +  25)  =  0. 


x  =  — 


5  20  ±  V400  -  1600 
4’  32 


5  5  ±  5 V—  3 


V 


8 


25. 


x4  —  2  x2  —  8  =  0. 

(x2  —  4)  (x2  +  2)  =  0. 

x  =  ±  2,  ±  V—  2. 


26. 


x3  +  x2  —  2  x  —  2  =  0. 

(x2  —  2)  (x  +  1)  =  0. 

x  =  —  1,  ±  V2. 


27. 


x6  +  7  x3  —  8  =  0. 

(x3  +  8)  (x3  —  1)  =  0. 

(x  +  2)  (x  -  1)  (x2  -  2  x  +  4)  (x2  +  x  +  1)  =  0. 


x  —  2,  1,  1  -\/ —  3, 


1  ±  V-  3 


28. 


3  x4  +  16x2  +  21  =  0. 

(3  x2  +  7)  (x2  +  3)  =  0.  _ 

x  =  ±  V—  J,  ±V— 


=  ±i  V-21,  ±V^  3. 


29. 


27  x4  -  12  x2  -  64  =  0. 


X"  = 


_  12  ±  V 144  +  6912  12  ±  84 


54 


_  4  16. 

3’  9  • 


4 

31 


x  =  ±  V- 
=  ±  §V^3,  ± 


±3 


54 
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30.  0x6  +  21x3  +  9  =  0. 

2x6  +  7x3  +  3  =  0. 

(2x3  +  l)(x3  +  3)  =  0. 

(x</2+l)(x*Vi-xi/2+l)(x+Vs)(x*-x-ty3+-V9)=0,  (See §196.-) 

From  x  V2  +  1  =  0,  x  =  —  17=  =  —  -  V~4  • 

-v/2  2 

and  from  x2V4  —  x  a/2  +  1  =  0, 

_  v"  2  ±  V^/I  -4\/4 

X  — - 

2^/4 

_  </2  ±  V-  3J/4 

2</4  _ 

_V4±V2-  V_  3^4 

4 


V 4  ±  </-  432 


and  from  x  +  a/3  =  0,  x  =  —  -^3  ; 

and  from  *-zl/i  +  V9  =  o,  ^  + VW-tW 

X  =  - 


\/3  ±  V_  3a/9 


^3  ±  </-  243 


Whence 


1^3/-  3/-  V^+a/—  432  -v/3+V7—  243 

2  ’  4  ’  2~ 


31. 


32. 


25  x4  +  40  x2  +  64  =  0. 

_  40  ±  Vl600  -  6400  -  4  ±4a/^3 

xz  = - = - 

50  5 

x=+^±;*v~3=+gv-5+5v^ 

=  ±  i(Vio  ±V-  30). 


(x2  +  4)  (a;2  +  3  x  +  7)  =  0. 

x  =  ±  2  V—  1, 

I 


-  3  ±  V— 19 
2 


33.  If  ?/  =  x2  +  2  x, 

(x2  +  2  x)2  +  15  (x2  +  2  x)  +  54  =  0  becomes 
(y  +  6)  (y  +  9)  =  0. 

y  =—  6,  —  9. 

CR 


v 
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Then  x2  +  2  x 
x2  +  2  x  +  6 


x  = 


-6, 

0,  _ 

-  2  ±  V4  -  24 


=  -l±  V-6, 


f  x2  +  2  x 
x2  +  2  x  +  9 


and  « 


x 


-9, 

0,  _ 

-  2  ±  V4  -  36 


x 


=  -l  ±  2  V-2. 


34.  If  y  =  x2  +  5x, 

(x2  +  5x)2  +  9  (x2  -f  5x)  —  112  =  0  becomes 

(: v  -  7)  (y  +  16)  =  o. 


Then  x2  +  5  x  —  7  =  0, 

-  5  ±  V  53 


x  = 


and 


P2 


+  5x  + 16  =  0, 


x  = 


-  5  ±  V-  39 


35.  X  +  y  =  4, 

x2  —  3  xy  —  y2  =—  39. 
From  (1),  y  =  4:  —  x. 

In  (2), 

x2  —  3  x  (4  —  x)  —  (4  —  x)'2  =-39. 

3 x2  -  4x-  16  =-  39. 
3x2  —  4x  +  23  —  0. 


Therefore 

and 


x  = 


4  ±  V 16  -  276  _  2  ±  V-  65 
6  “  3~“ 


(1) 

(2) 

(3) 


12  2±V— 65  10tV-65 

?/  =  4  —  x  =  - - - - = - - - 

3  3  3 


x 


2  +  V—  65  2  —  V—  65 


3 


_  10  -  V-  65  10  +  V-  65 

V  - »  - - - 


36. 

In  (1), 
In  (2), 
Hence 


and 

Therefore 


„  x  +  2  y  =  4, 
y2  —  x  =  0. 

x  =  4  —  2  y. 
x  =  y2. 

I/2  =  4  —  2  y. 
y2  +  2  y  —  4  =  0. 


(1) 

(2) 


y_-2±V4+T6__1±v^, 

x  =  4  —  2  y  =  4  —  (—  2  ±  2V5)  =  6^2  Vfi. 
x  =  6  -  2  V6,  6  +  2  V5, 

?/=—!  +  V5,  —  1  —  V5. 


and 
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37. 


Squaring  (2), 

(l)-(S), 

(1)  +  (4), 

Then 


x2  +  y2  =  4, 
x  —  y  —  6. 
x2  —  2  xy  +  y2  =  36. 

2  xy  ——  32. 

(x  +  y)2=-  28. 

x  +  y  =  ±  V—  28  =  ±  2  V—  7. 


_ x 

From  (7)  and  x  +  ?/  =  2V—  7, 
Then 
and 

From  (7)  and  x  +  y  =  —  2V—  7, 
Then 
and 


—  y  =  6. 

2x  =  6  +  2  V^7. 
x  —  3  -f-  V—  7, 
y  —  x  —  6  =—  3  +  V—  7. 

2x  =  6  -  2V-  7. 
x  =  3  -  a/—~7, 
y  —  x  —  6=  —  3  —  V—  7. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 
(7) 
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1.  (x  —  2)  (x  —  3)  =  0. 

x2  —  5x  +  6  =  0. 

2.  (x  -  3)  (x  -  7)  =  0. 
x2  -  lOx  +  21  =  0. 

3.  (x  -  1)  (x  +  3)  =  0. 

x2  +  2  x  —  3  =  0. 

4.  (x  +  2)  (x  +  5)  =  0. 

x2  +  7  x  +  10  =  0. 


5.  (x  — 2)(x—  f)  =  0. 
(x-2)  (5x-  2)  =  0. 

5x2  —  12  x  +  4  =  0. 

6.  (x  -  5)  (x  -  f)  =  0. 
(x  —  5)  (7  x  —  3)  =  0. 
7x2  —  38x  +  15  =  0. 

7.  (x  +  f )  (x  —  f )  =  0. 
(3x  +  2)  (6x  —  5)  =  0. 

18 x2  -  3x-  10  =  0. 


8.  (x  +  |)  (x  +  |)  —  0. 

(5x  +  4)  (8x  +  7)  =  0. 
40  x2  +  67  x  +  28  =  0. 

9.  (x  -  1  -  V3)  (x  -  1  +  V3)  =  0. 

x2  —  2x  —  2  =  0. 

10.  (x  -  3  -  V7)  (x  -  3  +  V7)  =  0. 

x2  —  6x  +  2  =  0. 

11.  (x  —  2  —  V—  5)  (x  —  2  +  V—  5)  =  0. 

x2  —  4x  +  9  =  0. 

12.  (x  +  7  -  V^5)  (x  +  7  +  V^l)  =  0. 

x2  +  14  x  +  54  =  0. 

13.  (x-  Vf)(x-  h  +  V})  =  0. 

x2  —  x  —  |  =  0. 
4  x2  —  4  x  —  5  =  0. 
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14. 

(x  _  1  -  V-  f )  (x  -  £  +  V-  f)  =  0. 

x2  —  x  +  £  =  0. 

4x2  —  4x  +  7  =  0. 

15. 

(x  -  2)  (x  -  3)  (x  -  4)  =  0. 
x3  —  9  x2  +  26  x  —  24  =  0. 

16. 

(x  -  1)  (x  -  3)  (x  -  5)  =  0. 
x3  —  9  x2  +  23  x  —  15  =  0. 

17. 

(x  -  1)  (x  +  1)  (x  -  2)  =  0. 
x3  —  2  x2  —  x  +  2  =  0. 

18. 

(x  -  £)  (x  -  i)  (x  —  1)  =  0. 

(2x  —  1)  (3x  —  1)  (4x  —  1)  =  0. 

24  x3  —  26  x2  +  9  x  —  1  =  0. 

19. 

(x  —  V—  2)  (x  +  V—  2)  (x  —  2)  =  0. 

(x2  +  2)  (x  -  2)  =  0. 
x3  —  2  x2  +  2  x  —  4  =  0. 

20. 

(x  —  1  —  VI)  (x  - 1  +  VI)  (x  -  3)  =  0. 

(x2  -  2  x  -  1)  (x  -  3)  =  0. 
x3  -  5x2  +  5x  +  3  =  0. 

21. 

(x  —  1)  (x  +  1)  (x  —  V—  1 )  (x  +  V—  1 )  =  0. 

(x2  —  1)  (x2  +  1)  =  0. 

x4  —  1  =  0. 

22.  (x- 

VI  +  Vs)  (x  —  VI  —  VI)  (x  +  VI  +  Vs)  (x  +  VI  —  Vs) 

(x2  —  2  V2  x  —  l)  (x2  +  2  V2  x  —  l)  =  0 

x4  -  10  x2  +  1  =  0 
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2.  -(!+£)  =  - -V- ;  (*>(£)  =  *. 

x2  —  ig-1-  x  +  §  =  0,  or  6  x2  —  11  x  +  4  =  0. 

3-  —  (i  —  §)  =  t52  ;  (»(-§)  =  -  ■*. 

x2  +  t5o  x  —  ^  =  0,  or  12  x2  +  5  x  —  2  =  0. 

4  —(3-  —  JL§\  —  12.  •  (3  \  (_  JJ\  _  _  24 
' 2  5  /  -  To  >  \2/\  5  )  — 

x2  +  i ^  x  —  +A  =  0,  or  1 0  x2  +  1 7  x  —  48  =  0. 

5.  -  (4.41  +  1.59)  =  -  6  ;  (4.41)  (1.59)  =  7.0119. 
x2-  6x  +  7.0119  =  0. 

6.  -  (2  +  3  V3  +  2-  3  VS)  =  -  4;  (2  +  3  V3)  (2  -  3V3)  =  -  23.. 

x2  —  4x  —  23  =  0. 

7.  -(4+V^~2  +  4-V^2)  =  -8;  (4+V^2)(4-V^2)  =  18. 
x2  —  8x  +  18  =  0. 
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8.  — (§+V7+f-V7)=-3;  (|+V7)(|-V7)  = 
x2  —  3  x  —  -L9-  =  0,  or  4  x2  —  12  x  —  19  =  0. 

9.  —  (^+  3  -f  jf—  ^  V—  3)  —  —  1  ; 

(i+  3)(j—  3)  =  1. 

x2  —  x  +  1  =  0. 

10.  -(|  +  V8+{-V8)  =  -J^;  ($  +  Vs)($-V3)  = 

x2  —  -LO-x  —  |  =  0,  or'9x2  —  30 x  —  2  =  0. 

11.  -  (l  +  V-  1  +  1  -  V-  l)  =  -  2  ;  (l  +  V^T)  (l  -  -v 

x2  —  2x  +  2  =  0. 


12.  -fa--)  =  - - — 

\  a]  a 
*2 


;  (a) 


X^ 


(1  —  a2)x  ^  „ 

H - 1  =  0,  or  ax2  +  (1  —  a2)  x  —  a  =  0. 

a  ' 


13  _/3a  5a\  /3a\/5a\  15  a2 

A!  \2  2/  a;  \T/U/  T" 

15  a2 

x2  -  4 ax  +  — —  =  0,  or  4x2  —  16 ax  +  15 a2  =  0. 
4  / 

14.  —  (1  +  &  +  1  —  a)  =  —  2  ;  (1  +  a)  (1  —  a)  =  1  —  a2. 
x2  —  2  x  +  1  —  a2  =  0. 


15. 


( 


a  +  b  a  —  b\  _  —  2  (a2  +  62) 

a  —  5  a  +  6/  a2  —  52 


a  -f  6\  /a  — 

6/  \a  +  h) 


kCL 


X2  + 


-  2  (a2  +  62) 


a^ 


62 


x  +  1  =  0, 


or 


(a2  -  62) x2  -  2 (a2  +  &2)x  +  a2  -  62  =  0. 


16.  For  the  roots  6,  8,  and  the  equation  is 

(x  _  6)  (x  1  8)  (x  -  £)  =  0. 
(1)  •  2,  (x  —  6)  (x  —  8)  (2  x  —  1)  =  0. 

2x3  —  29  x2  +  110  x  —  48  =  0. 


17.  (x  +  4)  (x  —  4)  (x  —  l)  =  0. 

(x2  —  16)  (4x  —  1)  =  0. 
4x3  -  x2  -  64  x  +  16  =  0. 


18.  x2  —  5x  +  6  =  0. 

5  ±  V25  -  24 

x  = - 

2 

=  3,  2. 

-  (3  +  2)  =  -  5  ;  3-2  =  6. 


_  II 

4  • 


-ri)  = 


1. 


5±1 


2 


CO|tO 
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19. 


x2  —  x  —  3  =  0. 

1  ±Vl3 


x  = 


/1  +  VI3  ,  1-Vl3\ 

V  2“ 


+ 


) - l;  g  +  |Vl8)g_IVl8)=_«. 


20. 


x2  —  2  x  —  4  =  0. 


x  =  2_±V4:M6  = 

2 

(1  +  V5  + l-V5)=-2;  (l+V5)(l-V6)=- 4. 


21. 


x2  —  9x  —  10  =  0. 


x  = 


9  ±  V81  +  40  9±11 


=  10,  -1. 


-(10-1.)=- 9;  (10)  (-  1)  =-  10. 


22. 


x2  +  2x  +  1  =  0. 


x  = 


—  2  ±  V4  —  4 


=  -1,-1. 


(  1  1)  =  2 ;  (—  1)  (—  1)  =  1- 
23.  x2  +  8x  +  16  =  0. 


x  = 


8  ±  V64  -  64 


—  _  4  _  4 

—  ( —  4  —  4)  =  8 ;  (—  4)  (—  4)  =  16. 

24.  x2  +  5  x  +  5  =  0.  _____ 

-  5  ±V25-  20 


5+V5  -5  — V5\  r 

H - - - /  —  o  J 


x  = 


5  +  V5 


( 


2  2 
-  5  +  V5\  /-  6  -  V6\  _  25  -  5  _ 
2  /\  2  /  4 


5. 


25. 


2x2  +  3x  —  6  =  0. 

-  3  ±  V9  +  48  —  3  i  V57 


x  = 


/-3+V57  -3— V57\  3 

V  4 _  +  4^  /  “  2 

/_  3+V57\/—  3  —  V57 \  _  9  —  57  _  3  _  -  6 

V  i  A  4  /  pT  _  '  __F” 
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26. 


3x2  +  3x_  5  =  0. 


x  = 


-  3  ±V9  +  60 


—  i+  iV«9— 4— i-V69)  =  1  =  |; 


6 


-±-  V  69. 
2  6 


(“i+  1^69)  (-i-*V69) 


i 

4 


§1  = 


6  0 


5 

Tf* 


5  x2  —  6  x  +  10  =  0. 


27. 


-( 


^3  +  V—  41W3-V-  41 


x  = 


6  ±  V36  -  200  3  ±  V-  41 


10 


3  +  V-  41  3- V-  41 


6 


5 


9  +  41  _  50  _  10 
25  “  25  “  ~5 


28. 


x2  +  x  +  1  =  0. 


x  = 


- 1  +V-3 


yriv 


-  1  +  V— 3\  /  —  1- V^3\  1  +  3 


)- 


=  1. 


29. 


x *  x  1 

—  +  -  +  -  =0. 

3  4  5 

20  x2  +  15x  +  12  =  0. 


x  = 


—  15  ±  V225  —  960  _  15  ±  V-  735 


C 


40 


40 


( —  15  +  V—  735  -  15-V735\  30  _  1  1 

40  40  /  40  “  4  ^  3  ’ 


15  +  V-  735  V-  15 -V-  735  \  225  +  735  960  1  1 


40 


;)( 


40 


- 


1600 


1600  5  ‘  3 


30. 


—  +  4x  —  7  =  0. 

2 

x2  +  8x  —  14  =  0. 

-  8  ±  V64  +  56 
x  = - 


=  —  4  ±  V30. 


-  (-  4  +  V30  -  4  -  V30)  =  8 ;  (-  4  +  V30)  (-  4  -  V30)  =-14. 
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31.  6  x2  —  4  x  —  3  =  0. 

4  ±  V 88  2  ±  V22 

x  = - = - 

12  6 

/2+V22  2-V22\_  4 

“V  6  +  6_  /  6’ 

/2  +V22\/2-V22\_4-22  _  3 

V  6  /  V  6  /  36  _  6' 


32.  If  one  root  =  2,  then  x  =  2  satisfies  the  equation. 

Therefore  4  +  4  —  c  —  0,  or  c  =  8. 

33.  36  —  6  —  c  =  0,  and  c  =  30. 

34.  49  _  7  c  _  70  =  0  ;  7  c  +  21  =  0  ;  c  =  -  3. 

35.  16  —  8  b  +  20  =  0  ;  86-  36  =  0;6=f. 


36.  Let 
Then 

and 

Whence 

and 

Then 

37.  Let 
Then 
Then 
Whence 

and 

Then 

38.  Let 
Then 
Then 
Whence 

and 

Then 


r  =  the  lesser  root. 

2  r  =  the  greater  root, 


—  (r  +  2  r)  = 
r  = 
2  r  = 
c  = 


-  Sr  =  -  8. 


8 

16 

"5  ' 


_1  6 
S 


12  8. 


x  =  the  lesser  root, 
x  +  2  =  the  greater  root. 

—  (x  +  x  +  2)  =  7. 

ry%  -  _____  9_ 

—  2  ’ 

x  +  2  =  —  f . 

c  =  (-!)(-  f)  =  V- 

x  =  the  greater  root, 
x  —  10  =  the  lesser  root. 

—  (x  +  x  —  10)  =  11. 

x  —  ^5 

x  — 10  =—  -2A- 

&  -  (- 1)  (-  V)  =  V- 
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2.  6'2  —  4  ac  =  k2  —  64  =  0,  and  k  =  ±  8. 

3.  b2  —  4  ac  =  100  —  4  A;  =  0,  and  k  =  25. 

4.  62  —  4  ac  =  64  —  8  A;  =  0,  and  k  —  8. 

5.  62  —  4  ac  =  9  Ac2  —  144  =  0,  and  A:  =  i  4. 

6.  62  —  4  ac  =  16  A:2  —  144  =  0,  and  A:  =  ±  3. 

7.  62  -  4  ac  =  900  —  36  Ac  —  324  =  0,  and  Ac  =  16. 

8.  b'2  —  4  ac  =  3600  —  400  Ac  =  0,  and  Ac  =  9. 
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9*  /  62  —  4  ac  =  842  —  4  •  9  •  49  k2  =  0. 

122-  4  -  9&2  =  0. 

12  —  3 Ac2  =  0,  and  k  =  ±2. 

10.  62  —  4  ac  =  A;2  +  6  A;  +  9  —  784  =  0. 

A:2  +  N6  Ac  —  775  =  0. 

(A:  -  25)  (k  +  31)  =  0,  and  k  =  25,  -  31. 


11. 

12. 


62  —  4ac  =  900  -  100 A;2  -  500  =  0,  and  k  =  ±  2. 


y2  =  2  x, 


y  =  x  +  a. 

Substituting  from  (2)  in  (1),  x2  +  2  ax  +  a2  =  2x. 
x2  +  (2  a  —  2)  x  +  a2  =  0. 

62  —  4  ac  =  4  a2  —  8  a  +  4  —  4  a2 


0, 


and 


a  = 


13.  x2  +  y1  =  a2, 

y  =  x  +  1. 

Substituting  from  (2)  in  (1),  x2  +  x2  +  2  x  +  1  =  a2. 

2  x2  +  2  x  +  1  —  a2  =  0. 

52  —  4  ac  =  4  —  8  +  8  a2  =  0. 
8  a2  —  4  =  0. 

2  a2  -  1  =  0. 

a  =  ±  jV§. 

14.  xy  =  a, 

x  +  y  =  1. 

From  (2),  y  =  l  _  x. 

Substituting  from  (3)  in  (1),  x  (1  —  x)  =  a. 

x  —  x2  =  a. 

x2  —  x  +  a  =  0. 

62  —  4  ac  =  1  —  4  a  =  0, 

and  a  =  J. 


(1) 

(2) 


(1) 

(2) 


(1) 

(2) 

(3) 
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1.  62  -  4  ac  =  9  +  160  =  169  =  132. 

Hence,  rational  factors. 

2.  62  —  4  ac  =  25  +  56  =  81  =  92. 

Hence,  rational  factors. 

3.  b2  —  4  ac  =  81  —  504  =—  423,  not  a  perfect  square. 
Hence,  no  rational  factors. 

4.  62  —  4  ac  =  1  +  960  =  961  =  312. 

Hence,  rational  factors. 
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5.  62  -  4  ac  =  289  -  288  =  1  =  l2. 

Hence,  rational  factors. 

6.  62  —  4  ac  =  9  +  400  =  409,  not  a  perfect  square. 

Hence,  no  rational  factors. 

7.  62  —  4  ac  =  81  —  336  =  —  255,  not  a  perfect  square. 
Hence,  no  rational  factors. 

8.  62  —  4  ac  =  2332  +  24 . 33  =  55,081,  not  a  perfect  square. 
Hence,  no  rational  factors. 

9.  62  —  4  ac  =  4  a2  —  4  a2  +  4  62  =  4  62  =  (25)2. 

Hence,  rational  factors. 

10.  62  —  4  ac  =  64  +  2  62a2  +  a4  —  4  a262  =  (62  —  a2)2. 

Hence,  rational  factors. 


12.  Let 
Then 

Then 


x2  -  7x 


7  =  0.  _  _ 

7  ±  V 49  +  28  7  ±  V 77 


x  = 


x2  —  7x  —  7  =  (  x  — 


2 

7+  V77n 


x  7-V77  ^ 


2  /V  2 
=  l(2x-  7- V77)(2x-  7  +  V77). 


13.  Let 
Then 
Therefore 

14.  Let 
Then 
Therefore 


x2  —  4  x  —  1  =  0. 

4±VTeT4  vg 
2 

x2_4x_i-(x  —  2  —  Vs)  (x  —  2  +  Vs). 

x2  +  2x  +  2  =  0. 

-  2  ±  V4  -  8  ,  ,  / — - 

x  = - =— - =  -  1  ±  V-  1. 

2  _  _ 

x2  +  2x  +  2  =  (x  +  l  —  V—  l)(x  +  1  +  V-  l). 


15.  Let 
Then 
Therefore 

16.  Let 
Then 


x2  +  4  x  —  9  =  0. 


x  = 


 4  +  Vie  +  36 


=  -  2  ±  Vl3. 

2 

2  +  4x-9=(x+  2-  Vl3)(x  +  2  +  Vl3). 


4x2  —  12x  —  9  =  0. 


12  ±  Vl44  +  144  3  ±  3  V2 


8 


4  x2  —  12  x  —  9  =  4  (  x  — 


3  +  3  V2\  /  3  -  3  V2 


x  — 


) 


2  /  \  2 
=  (2  x  —  3  —  3  V2)  (2  x  —  3  +  3V2) 


Therefore 
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17.  Let 
Then 

Therefore 

18.  Let 

Then 

Therefore 

19.  Let 

Then 

Therefore 

20.  Let 

Then 

Therefore 

21.  Let 

Then 

Therefore 


22.  Let 
Then 

And 


23.  Let 
Then 
Therefore 

24.  Let 
Then 
Therefore 


25  x2  +  20  x  +  4  =  0. 


x 


25  x2  +  20  x  +  40 
6x2  +  14  x  —  40 


-  20  ±  V 400  -  400 
5fT 

_  2  _  2. 

34  5* 

(5x  +  2)2. 

0. 


X  = 


12 


6  x2  +  14  x  —  40 
10  —  9x  —  9x2 


x  = 


-  14  ±  Vl96  +  960  _  -  14  ±  34 
12  ~ 

_45 
3* 

2(x+  4)  (3  x  —  5) . 

0.  _ 

9±V81+  360  9  ±21 


-  18 


-  18 


10  —  9  x  —  9  x2 
10  x2  +  12  -  26  x 


x 


10 x2  +  12  -  26x 
x2  ±  7  x  +  8 


_  5  2 

(5  +  3x)  (2  —  3x). 

:  0.  _ 

26  ±  V676  -  480  _  26  ±  14 
”~20  ~  20 

9  3 

5’ 

:  2  (x  —  2)  (5x  —  3). 


=  0. 


x  = 


-  7±Vl7 


s2  +  7a  +  8  =  (x-~7+Vl7)(x 


7- Vl7N 


4 

x2  +  x  +  1  =  0. 


=  i(2x  +  7-Vl7)(2x+  7  +  V17). 


x  = 


- 1 ± V— 3 


/  _1  +  V^3\/  —  1—  V— 3 

x2  +  x  +  l  =  (x - )(  x - - - 


=  1  (2x+  1-  V^3)(2x  +  l  +  V-3). 

x2  +  1  =  0.  _ 

x  =  ±  V  —  L_  _ _ 

x2  +  l  =  (x  —  V— l)(x+V— l). 

x2  +  9  =  0.  _ 

x  =  ±  3  V—  1. 

x2+ 9=(x-3V-l)(x  + 3V^l). 
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25.  Let 

Then 

Therefore 


x2  —  2  ax  +  a2  —  b  =  0.  _ 

x  =  2«±V4a*  — 4gS  +  4 


x2  —  2  ax  +  a2  —  6  =  Oc  —  a  —  Vb)(x  —  a  +  Vb). 

26.  Let  x2  +  6ax  +  9 a2  —  4 b  =  0.  _ _ 

-6a  ±  V36a2  -  36a2  +  165 
Then  x  —  ^ 

=  —  3  a  ±  2  Vb. 

Therefore  x2 +  6 ax +  9 a2  —  4b  =  (x  +  3a  —  2 Vb) (x  +  3 a  +  2 Vb). 

27.  Let  4x2  +  4  ax  +  a2  —  4  c  =  0. 

-  4a  ±Vl6a2-  16a2  +  64  c 


Then 


x  = 


—  a  ±  2  Vc 


8 


Therefore  4  x2  +  4  ax  +  a2  —  4c  =  (2x+a  —  2 Vc) (2 x  +  a  +  2 Vc) . 

28.  Let  x2  —  4  ax  +  4  a2  +  c  =  0.  _ 

4  a  ±  Vl6  a2 16  a2  —  4  c 


Then  x  —  ^ 

—  2  a±V— c. _  _ 

Therefore  x2-4ax  +  4a2  +  c  =  (x-2a-  V-  c)  (x  -  2  a  +  V-  c). 

29.  Let  ax2+bx+c=  0.  _ 

—  b  ±  Vb2  —  4  ac 

Then 


x  = 


2  a 


Therefore 


/  _  6  +  Vb2  —  4ac\/  —  b  —  Vb2  —  4ac\ 

ax2  +  bx  +  c  =  a[x - —  )[x  —  J 

—  a-  (2  ax  +  b  —  Vb2  —  4ac)  (2  ax  +  b  +  Vb2  —  4  ac) 
4  a2 

—  J_(2  ax  +  b  —  Vb2  —  4 ac) (2  ax  +  b  +  Vb2  —  4ac). 
4a 


31.  Let  3 x2  —  6 xy  +  14x-4y  +  8=  3x2  -  (6 y  -  14) x  -  (4y  -  8)  =  0. 

6  ?/  —  14  ±  V36  ?/2  —  168  y  +  196  +  48  7/  —  96 
Then  x  —  -  g 

6y  -  14  ±  V36t/2  —  120?/  +  100 

 - 

6?/ -14  ±  (6?/-  10) 

6 

=  2  ?/  —  4,  —  2 . 

Therefore  3 x2  —  6xt/  +  14 x  —  4 ?/  +  8  =  (x  —  2 7/  -f  4)  (3  x  +  2). 
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32.  Let  x 2 
Then 


xy  -  2  y2  +  3  *  -  6  y  =  x2  -  (y  -  3)  x  -  (2  ?/2  +  6  y) 
„_V-  3  ±  V y 2  -  6?/  +  9  +  8?/2  +  24^ 

2 


=  0. 


_  y  -  3  ±  V9  y2  +  18  y  +  9 


_  V  —  8  i  (3  y  +  3) 


2 


=  2  y,  -  y  —  3. 

Therefore  x2  -  *y  -  2?/2  +  3x  -  6y  =  (x  -  2y)  (x  +  y  +  3). 

33.  Letx2-4xz/-?/  +  3?/2-2-x  =  x2-(4?/  +  l)x+  (3?/2-?/-2)  =  0. 
Thfm  „  __  4y  +  1  zb  Vl6y2  4-  8y  +  1  -  12 y2  +  4y  +  8 

;  2 


_4?/  +  l±V4?/2  +  12^4-9 
2 

_  +  1  ±  (2y  +  3) 

2 

==  3  y  +  2,  y  —  1. 

Therefore  x2  -  4xy  -  y  +  3y*  -  2  -  x  =  (x  -  3y  -  2)  (x  -  y  +  1). 

* 
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1.  x2  =  4  y.  Solving  for  y,  y  = 


If  X  = 

-  6 

-  5 

-  4 

-  3 

-  2 

-  1 

0 

1 

2 

3 

4 

5 

6 

then  ?/  = 

9 

6.25 

4 

2.25 

1 

.25 

0 

.25 

1 

2.25 

4 

6.25 

9 

3T0 
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2.  y2  +  2  x  =  0.  Solving  for  y,y  =  ±  V—  2  x. 


If  X  = 

-  8 

-  6 

-  4 

-  2 

-  1 

0 

Positive  values 

then  y  = 

±4 

±  3.46 

±  2.82 

±2 

±1.41 

0 

Imaginary 

3.  x2  +  y1  —  49. 

Circle,  center  at  (0,  0),  and  r  =  7. 
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4.  x2  +  y2  =  18. 

Circle,  center  at  (0,  0),  and  r  =  4.2. 


371 


5.  x2  —  y2  —  16.  Solving  for  x,  x  =  ±  Vl6  +  y2. 


if  y- 

±6 

±4 

±3 

±2 

±1 

0 

±1 

i  2 

±3 

±4 

±5 

then  x  — 

-6.4 

-6.6 

-5 

-4.4 

-4.123 

±4 

4.123 

4.4 

5 

5.6 

6.4 
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6.  xy  =  12.  Solving  for  x,  x  =  — 

V 


If  y  = 

-  12  ' 

-  11 

-  10 

-  9 

-  8 

-  7 

then  x  = 

-  1 

-  1.09 

-  1.2 

-  1.3 

-  1.5 

-  1.7 

if  y  = 

-  6 

-  5 

-  4 

-  3 

-  2 

-  1 

then  x  — 

-  2 

-  2.4 

-  3 

-  4 

-  6 

-  12 

If  y  = 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

then  x  = 

12 

6 

4 

3 

2.4 

2 

1.7 

1.5 

CO 

1.2 

1.09 

1 
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7.  xy  =—  6.  Solving  for  y,  y  - - 

x 


If  X  = 

12 

6 

3 

2 

1 

-i 

-  1 

-2 

-3 

-6 

-  12 

then  y  = 

1 

2 

-  1 

-  2 

-3 

-  6 

-  12 

12 

6 

3 

2 

1 

1 

2 

8.  9  x2  ±  4  ?/2  =  36.  Solving  for  y,  y  =  ±  |  V4  —  x2. 


If  X  =: 

-  2 

-  1.5 

-  1 

0 

1 

1.5 

2 

then  y  = 

0 

±1.98 

±2.59 

±3 

±2.59 

±1.98 

0 

CR 
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9.  16  x2  —  9  y2  =  144.  Solving  for  y,  y  =  ±  |  Vx2  —  9. 


If  X  = 

-  8 

-  7 

-  6 

then  y  = 

±  9.88 

±  8.43 

±  6.92 

If  x  = 

-  5 

-  4 

±3 

4 

then  y  = 

±  5.33 

±  3.52 

0 

±  3.52 

If  x  = 

5 

6 

7 

8 

then  y  = 

±5.33 

±6.92 

±8.43 

±9.88 

10.  25x2  ±  9  y2  =  225.  Solving  for  y,  y  =  ±  f  V9  —  x2. 


If  x  = 

-  3 

-  2 

-  1 

0 

1 

2 

3 

then  y  = 

0 

±3.72 

±4.71 

±5 

±4.71 

±3.72 

0 
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1.  y2  =  4  x.  Solving  f or  y,  y  =  ±  2  Vx.  3  *  +  y  =  5. 


If  X  = 

0 

1 

2 

3 

4 

then  y  — 

0 

±2 

±  2.8 

±  3.4 

±4 

If  x  = 

0 

1 

then  y  = 

5 

2 

From  the  graphs 


If  x  = 

1 

2.8 

then  2/ 

2 

-3.4 

2.  x2  +  y2  -  25. 

Circle,  center  (0,  0),  and  r  =  5. 

y  —  2  x  =  10. 


If  x  = 

0 

-  5 

then  y  = 

10 

0 

From  the  graphs 


If  x  = 

-  3 

-  5  . 

then  y  = 

4 

0 
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3.  xy  =  6.  Solving  f  or  y,y  —  -  • 

x 


If  X  = 

-  9 

-  8 

-  6 

-  3 

-  2 

_  3 

2 

-1.2 

-  1 

2 

U 

then  y  = 

2 

5 

_  3 

4 

-1 

-  2 

-  3 

-  4 

-  5 

-  6 

-  9 

If  x  = 

2 

3 

1 

1.2 

1.5 

2 

3 

6 

8 

9 

then  y  = 

9 

6 

5 

4 

3 

2 

1 

3 

4 

2 

s 

3x  +  y  =  0. 


If  x  = 

0 

3 

then  y  = 

9 

0 

From  the  graphs 


If  x  = 

2 

1 

then  y  = 

3 

6 

I 
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4.  x2  +  y2  =  25. 

Circle',  center  at  (0,  0),  and  r  —  5. 
x2  +  y2  —  16. 

Circle,  center  at  (0,  0),  and  r  =  4. 


The  graphs  do  not  intersect. 
Hence,  no  real  roots. 


878 
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6.  x2  +  y2  =  36. 

Circle,  center  at  (0,  0),  and  r  =  6.  _ 

x2  —  y‘2  =  25.  Solving  for  y,y  —  ±  Vx2  —  25. 


If  X  = 

-  7 

-6 

-5 

5 

6 

.  7 

then  y  = 

±4.89 

±3.31 

0 

0 

±3.31 

±4.89 

Y 

IT 

A 

£ 

) 

T 

W 

*) 

- 

V* 

i 

s 

x- 

0 

2 

a 

\ 

y 

y 

/  r 

/ 

/ 

b 

'J 

\ 

. 

y 

r 

From  the 
graphs 


7.  x2  ±  y2  =  9. 

Circle,  center  at  (0,  0),  and  r  —  3.  _ 

x2  —  y2  —  16.  Solving  for  y,  y  =  ±  Vx2  —  16. 


If  x  = 

-6 

-5 

-4 

4 

5 

6 

then  y  — 

±4.47 

±3 

0 

0 

±3 

±4.47 

If  x  = 

5.5 

-  5.5 

5.5 

-  5.5 

then  y  = 

2.5 

2.5 

-  2.5 

-  2.5 
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8.  xy  =  12.  Solving  for  y,  y  =  —  . 

x 


If  X  = 

12 

6 

4 

3 

2 

1.5 

1 

then  y  — 

1 

2 

3 

4 

6 

8 

12 

If  x  = 

-  1 

-  1.5 

-  2 

-  3 

-  4 

-  6 

-  12 

then  ?/  = 

-  12 

-  8 

-  6 

-  4 

-  3 

-  2 

-  1 

2x  +  y  =  10. 


If  x  = 

0 

5 

then  y  = 

10 

0 

« 


From  the  graphs 


If  x  = 

2 

3 

then  y  = 

6 

4 
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9.  x2  =  4  y.  Solving  for  x,  x  =  ±  2  Vy. 


hH 

II 

4 

3 

2 

1 

•0 

then  x  = 

±  4 

±3.46 

±2.82 

±2 

0 

9x2  +  y*  =  9.  Solving  for  x,  x  =  ±  ^V9  —  y2. 


If  y  = 

-  3 

-  2.5 

-  2 

-  1 

0 

1 

2 

2.5 

3 

then  x  = 

0 

±  .55 

±  .74 

±  .94 

±1 

±  .94 

±.74 

±  .55 

0 

Erom  the  graphs 


If  x  = 

1 

-1 

then  y  = 

l 

4 

i 
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10.  x2  +  4y  =  17.  Solving  for  y,  y  =  — -  — 

4 


If  X  = 

±5 

±4 

±3 

±2 

±1 

0 

then  y  = 

-  2 

.25 

2 

3.25 

4 

4.25 

x  +  2  y  =  9. 


From  the  graphs 


If  x  = 

1 

then  y  = 

4 

17  —  x2 

11.  x2  +  4 y  —  17.  Solving  for  y:  y  = - 

4 


The  graphs  do  not  intersect.  Hence,  no  real  roots. 

CR 


If  x  = 

9 

0 

then  y  = 

0 

4* 
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12.  x2  +  V  —  5.  Solving  for  y,  y  =  5  —  x2. 


If  X  = 

0 

±1 

±2 

±3 

±  4 

then  y  = 

5 

4 

1 

-  4 

-  11 

y*  +  x  =  3.  Solving  for  y,y  =  ±  V3  —  x. 


If  x  = 

1  Q 

-  1 0 

-  8 

-  6 

-  1 

2 

3 

then  y  = 

±4 

±  3.3 

±3 

±2 

±1 

0 

From  the  graphs 


If  x  = 

2 

2.4 

-  1.7 

-  2.7 

then  y  = 

1 

-  .7 

2.2 

-  2.4 
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13.  x  —  yV 8  =  0.  Solving  for  x,  x  =  y  V 8. 


If  y  = 

0 

-1 

8 

then  x  = 

0 

-2.8 

22.6 

=  y3  —  9y.  Solving  for  x,  x  =  ±  Vy3  —  9  y. 

If  y  = 

-3 

_  5 

2 

-  2 

-  1 

_  l 

2 

0 

3 

then  x  = 

0 

±2.6 

±3.16 

±2.82 

±2.09 

0 

0 

II  ' 

s* 

HH 

3.5 

4 

5 

6 

7 

8 

then  x  = 

±3.37 

±  5.29 

±8.94 

±  12.72 

±  16.7 

±20.9 

From  the  grajjflis 


If  x  = 

0 

-2.8 

25.4 

then  y  = 

0 

-  1 

9 
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1. 


Years  after  graduation 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Income  in  dollars  .  .  . 

706 

902 

1199 

1651 

2039 

2408 

2382 

2709 

3222 

3804 
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The  annual  income  increases  almost  directly  with  the  years  after 
graduation. 


2. 


Year 

’89 

’90 

’91 

’92 

’93 

’94 

’95 

’96 

’97 

’98 

’99 

’00 

’01 

’02 

Rainfall  in  inches 

5.4 

2.6 

5.1 

3.7 

3.4 

1.9 

4.8 

5.4 

3.7 

4.3 

4.6 

4.7 

1.2 

6.0 

Corn  yield  in  bushels 

32 

23 

27 

27 

24 

18 

30 

38 

25 

26 

28 

30 

19 

32 

An  increased  corn  yield  accompanies  an  increased  rainfall,  and  vice 
versa.  The  largest  crops  are  harvested  in  years  of  greatest  July  rainfall. 
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3. 


Telephone  Calls  per  Hour  in  Hundreds 

Time  of  day 

7 

8 

9 

10 

11 

Noon 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Business  district  . 
Residence  district 

1 

.25 

2 

8 

4 

35 

55 

73 

108 

76 

101 

65 

78 

52 

75 

48 

93 

47 

87 

40 

67 

38 

35 

38 

8 

36 

2 

32 

1.5 

25 

1 

15 

1 

4 

1 

3 

The  number  of  calls  in  the  residence  district  is  greater  than  the 
number  in  the  business  district  in  the  early  morning  and  in  the  evening 
hours.  In  the  business  district  the  curve  shows  a  decreased  number  of 
calls  during:  the  lunch  hours.  In  both  curves  the  peak  load  is  at  11  a.m. 
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4. 


Head  breadth  in  inches 

5.5 

5.6 

5.7 

5.8 

5.9 

6.0 

6.1 

6.2 

6.3 

6.4 

6.5 

6.6 

6.7 

6.8 

Number  of  students 

3 

12 

43 

80 

131 

236 

185 

142 

99 

37 

15 

12 

3 

2 
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5. 


Chest  measure-  -» 
mentin  inches  j 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

Number  of  soldiers 

5 

31 

141 

322 

732 

1305 

1867 

1882 

1628 

1148 

645 

160 

87 

38 

7 

2 

6.  For  y  —  e~x2  in 
which  e  =  2.7. 


If  X  = 

0 

±•5 

i  1 

±1.6 

±2 

then  y  — 

1 

.78 

.35 

.11 

.02 
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1.  x  +  y  =  5, 

x2  +  ?/2  =  13. 

From  (1),  x  —  5  —  y. 

Substituting  (5  —  y)  for  x  in  (2), 

(5  _  y) 2  +  y2  =  13. 

From  (4),  y2  —  5  ?/  +  6  =  0. 

From  (5),  y  —  3,  2. 

From  (6)  and  (3),  x  =  2,  3. 


2.  x2  -  =  8, 

2x  +  y  -  7. 

From  (2),  y  =  1  — 

Substituting  (7  —  2x)  for  ?/  in  (1), 

x2-  (-  2x  +  7)2  =  8. 


2  x. 


From  (4), 

From  (5), 

From  (6)  and  (3), 


3  x2  —  28  x  +  57  =  0. 

_  28  ±  V784-  4 (3)  (57) 

X  - - 


6 


—  + 

V  —  —  ^ 


3. 


x2  +  xy 
x  +  y 
y 


From  (2), 

Substituting  (3  —  x)  for  y  in  (1), 

x2  -f  x  (3  —  x) 
Whence  x 

From  (5)  and  (3),  y 


15, 

3. 

3  —  x. 


15. 

5. 


2. 


4. 

From  (2), 

it  0 

Substituting - for  y  in  (1), 

2 


x2  +  2xy  =  21, 
x  -f-  2  ?/  —  3. 

3  —  x 

y  =  — r— ' 


x2  +  2  x 


(¥)-■ 


Whence 

From  (5)  and  (3), 


x  =  7. 
y  =—  2. 
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5. 


x2  +  2  y 
2  x-y 

From  (2),  y 

Substituting  (2x  —  2)  for  y  in  (1), 

x2  +  2  (2  x  -  2)  : 
Whence  x 

From  (5)  and  (3),  y 

6-  y2  —  10  £ 

*  +  Sy  : 

From  (2),  x 

Substituting  (13  —  Sy)  for  x  in  (1), 

y2  —  10(13  —  3  y) 
y2  +  30?/-  136 


=  17, 

:  2. 

:  2x  —  2. 

17. 

-  7,  3. 
16,  4. 

6, 

13. 

13-3  y. 


=  6. 
=  0. 


Whence 

From  (7)  and  (3), 

7. 


y  = 


-  30±  V900T544 


=  4. 


34. 


x  =  1,  +  115. 


y2  —  2  x2 
2y  +  3x 


From  (2), 


Substituting 


y 


7, 

1. 

1-3* 


1-3* 


for  y  in  (1), 
1-  3x\2 


( 


2x2 


Whence 

From  (6)  and  (3), 


8. 


X2  _  6*-  27 
x 

y 

2  x2  —  xy 
x  +  4y 


From  (2), 

23 _ x 

Substituting  - - for  y  in  (1), 


y  = 


7. 

0. 

—  3,  +9. 
+  5,  -  13. 

70, 

23. 

23  —  x 


Whence 


From  (7)  and  (3), 

CE 


/23  —  * 

2  x2  —  x  ( - 

\  4 

9x2  -  23x-  280 
x 


=  70. 

=  0. 

_  23  ±  V529  —  4(9)  (—  280) 


18 


y  = 


7  —  4J> 

*>  9  • 

4  J.  24  7 
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(1) 

(2) 

(3) 

(4) 

(5) 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 
(7) 

(1) 

(2) 

(3) 


(4) 

(5) 

(6) 


(1) 

(2) 

(3) 


(4) 

(5) 
(0) 
(7) 


890 

9. 

From  (2), 

Substituting  — - —  for  t  m  (1), 
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s2  +  2  st 
4s-  3t 


t  = 


108, 

6. 

4s-  6 


108. 


o  _  /4  s  —  6\ 
8+23  (  3  ) 

11  s2- 12  s -  324  =  0. 


Whence 

S  22 

(6) 

=  6,  -  ft. 

(7) 

From  (7)  and  (3), 

t  =  6,  —  f  j. 

10. 

s2  —  3  st  —  22, 

(1) 

4s  +  2  £  =  2. 

(2) 

From  (2), 

t  =  1-  2  s. 

(3) 

Substituting  (1  — 

2  s)  for  £  in  (1), 

(4) 

s2  -  3  s  (1  -  2  s)  =  22. 

Whence 

From  (7)  and  (3), 

11. 


s2  +  t2 
2  s  +  t 

From  (2),  t 

Substituting  (22  -2  s)  for  t  in  (1), 

s2  +  (22  -  2  s)2 
5  s2  -  88  s  +  315 

Whence  s 


7  s2  —  3s  —  22  =  0.  _ 

3±  V9-4(7)(-  22) 

S  “  14 

=  +  2,  -  -V-- 

t=- 3,  +  -2^. 

169, 

:  22. 

:  22  -  2  s. 

169. 

:  0.  _ 

88  ±  V7744  —  4(5)  (315) 


From  (7)  and  (3), 

12. 


t 


—  1  6  3  ft 

-—  l-6-  12 


10 


s2  +  2 12 
4£  —  2s 

From  (2),  s 

Substituting  (2 1  —  9)  for  s  in  (1), 

(2$  -  9)2  +  2  £2  =  27. 
£2-  6$  +  9  =  0. 

t  =  3. 
s  =  —  3 


5 

27, 

18. 

2£  -  9. 


(5) 


(6) 

(7) 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 
(7) 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 


Whence 

From  (6)  and  (3), 


TEACHERS’  EDITION 

391 

13. 

s2  +  3  ts  +  t2  =  44, 

(1) 

2  s  —  t  =  0. 

(2) 

From  (2), 

t  =  2s. 

(3) 

Substituting  2  s  for  £  in  (1), 

s2  +  3  s  (2  s)  +  (2s)2  =  44. 

(4) 

s2  =  4. 

(6) 

Whence 

s  =  2,  —  2. 

(6) 

From  (6)  and  (3), 

II 

j*. 

1 

14. 

s2  +  ts  +  t2  =  12, 

(1) 

s  -4-  t  =  2. 

(2) 

From  (2), 

t  =  2  —  s. 

(3) 

Substituting  (2  — 

s)  for  t  in  (1), 

s2  +  (2  —  s)  s  -f  (2  —  s)2  =  12. 

(4) 

s2  -  2  s  -  8  =  0. 

(5) 

Whence 

s  =  +  4,  —  2. 

(6) 

From  (6)  and  (3), 

t=- 2,  +4. 

15. 

2  s2-ts+t2  =  16, 

(1) 

2s  —  t  =  5. 

(2) 

From  (2), 

t  =  2s-5. 

(3) 

Substituting  (2  s- 

-  5)  for  t  in  (1), 

2  s2 

—  (2s  — 5)s  + (2s  — 5)2  =  16. 

(4) 

4  s2  —  15s  -j-  9  =  0. 

(5) 

Whence 

s  =  +  £,  3. 

(6) 

From  (6)  and  (3), 

t=-  £,  1. 

16. 

xy  +  10  =  0, 

(1) 

4x  +  y  =  6. 

(2) 

From  (2), 

y  —  6  —  4x. 

(3) 

Substituting  (6  — 

4x)  for  y  in  (1), 

x(6  —  4x)  +  10  =  0. 

(4) 

2  x2  —  3  x  —  5  =  0. 

(5) 

Factoring, 

(x  +  1)  (2  x  —  5)  =  0. 

(6) 

Whence 

X  —  1 ,  d"  f- 

(7) 

From  (7)  and  (3), 

V  =+  10,  —  4. 

17. 

4x  +  y  =  28, 

(1) 

2  x2  +  3  xy  =  98. 

(2) 

From  (1), 

II 

to 

00 

1 

(3) 

Substituting  (28  — 

■  4x)  for  y  in  (2), 

2  x2  +  3  x  (28  —  4  x)  =  98. 

(4) 

5x2  —  42  x  +  49  =  0. 

(5) 
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Whence 


From  (7)  and  (3), 


18. 


x  — 


42  ±  V1764  -  4(5)  (49) 


10 


y 


3Xj  +  4x2 
2  xxx2  —  6 


From  (1), 

5 _ 2,x 

Substituting - - — -  for  x2  in  (2), 

4  '5  —  3  Xi' 


Xo  = 


7,  b 
0,  H*. 

5, 

-  3. 

5-  3xi 


2x 


Factoring, 

Whence 

From  (7)  and  (3), 


H  4 
2 


—  6Xj  =  —  3. 


3xf  +  7Xj  —  6  =  0. 
(Xj  +  3)  (3  Xj  —  2)  =  0. 


Xi  =  —  3,  | 


Xo 


+ 


3* 
1  3 
2’  4 ‘ 


(6) 

(7) 


(1) 

(2) 

(3) 


(4) 

(5) 

(6) 
(7) 


19. 

From  (1), 

From  (2), 
Substituting 


5  —  3x 
2 


Whence 

From  (7)  and  (4), 


5  +  ^  =  2, 

y  x 

3  x  +  2  y  =  5. 

x2  +  ?/2  =  2  x?/. 

5  —  3x 

2/  — - • 

2 

for  y  in  (3), 

o  /5  —  3x\2  0  /5  —  3x' 

x2+HH=2xH 

x2  —  2  x  +  1  =  0. 

x  =  1. 

y  =  1. 


) 


(1) 

(2) 

(3) 

(4) 


(5) 

(6) 
(7) 


20. 


From  (1), 
From  (2), 


1  _1  _  1 

x  y  4 
Sx  —  y  =  2. 

4y  —  4x  =  xy. 

y  - 1  3x  —  2. 

Substituting  (3x  —  2)  for  ?/  in  (3), 

4(3x  —  2)  —  4x  =  x(3x  —  2). 
3  x2  —  10  x  +8  =  0. 
Factoring,  (x  —  2)  (3x  —  4)  =  0. 

Whence  x  =  2,  $ . 

From  (8)  and  (4),  2/  =  4,  2. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 


\ 
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21. 


*  .  y 
+ 

o 


4  '  * 


=  6. 


10 


10 

y  x 

20  sc  —  20  y 


3 
2 ' 

Sxy. 

120-  5sc 


From  (2), 

From  (1),  ?/  = 

220 _ 5x  4 

Substituting - for  y  in  (3), 

04a  /120  —  5x\  /120  —  5x^ 

20  x  —  20  ( - j  =  3  x  I - - 

x2-  12  a;  -  160  =  0. 

Whence  x  =  20,  —  8. 

From  (7)  and  (4),  y  =  5,  +  40. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 
(7) 


22. 


From  (1), 

From  (2), 

2- (3)- (4), 

From  (5), 

Substituting  for  y  in  (3), 


12x 


-  +  |  =  3, 
x  2 

1x5 

—  -f-  —  —  —  • 

y  2  4 

2  +  xy  =  6  x. 

4  +  2x?/  =  5?/. 
12  x  —  5?/  =  0. 

12  x 

y  =  — r- ‘ 


Whence 


/12x\  „ 

2  +  x  /  — j  —  ^x. 

6x2  —  15x  +  5  =  0. 

15  ±  V225  -  4  (6)  (5) 


x 


12 


15  +  Vl05  15  —  Vl05 


12 


12 


From  (10)  and  (6), 


V  = 


15  +  Vl05  15  —  Vl05 


(1) 


(2) 

(3) 

(4) 

(5) 

(«) 


(7) 

(8) 

(9) 

(10) 


23. 


6_4_2 
s  t  3 


4s  +  St  =  60. 
9 1  —  6  s  =  st. 


(1) 

(2) 

(3) 

(4) 


From  (1), 
From  (2), 
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From  (3), 

60  -  4  s 

t  —  -  • 

q 

(5) 

60  — 

4s  6 

Substituting - — 

—  for  t  in  (4), 

> 

c* 

o 

1 

rfk. 

Co 

i 

Cb 

o 

1 

\  3  /  \  3  / 

(6) 

2s2  -57s  +  270  =  0. 

(7) 

Whence 

_  57  ±  V3249  -  4(2)  (270) 

4 

(8) 

=  +-VS  6. 

(9) 

From  (9)  and  (5), 

t=-  10,  12. 

24. 

t+1  3 

-  —  ^  ’ 

(1) 

s+  1  2 

t  +  s2  1 

s  +  t2  ~  2 

(2) 

From  (1), 

2t  +  2  =  3s  +  3. 

(3) 

From  (2), 

2 1  +  2  s2  =  s  +  t2. 

(4) 

From  (3), 

3  s  -f  1 

L  —  - • 

o 

(5) 

3  s  4-  1  ^ 

Substituting - for  t  in  (4), 

0„5  9  s2  +  6  s  +  1 

4 

+  3s  +  l_s  =  0. 

(6) 

s2  _  2  s  _  3  =  o. 

(7) 

Whence 

s  =  3,  —  1. 

(8) 

From  (8)  and  (5), 

t=  5,-1. 

25. 


From  (1), 


From  (2), 
Substituting 


2  —  3  y 
2 


Factoring, 

Whence 

From  (8)  and  (4), 


x  v  5 

y  x  6’ 

(i) 

3y  +  2x  =  2. 

(2) 

6x2  —  6y2  =  5  xy. 

(3) 

2-3v 

x  = - -  • 

2 

(4) 

for  x  in  (3), 

•r,  r.> 

(5) 

15  ?/2  —  23  y  +  6  =  0. 

(6) 

(5  j/  —  6)  {3  3/  —  1)  =  0. 

(7) 

2/  ~ 

(8) 

x  —  ”  l>  4* 
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26.  s2  +  £2  +  2 £  =  40, 

s  +  £  +  2  =  0. 

From  (2),  s  =  -£-  2. 

Substituting  (—  £  —  2)  for  s  in  (1), 

(-  £-  2)2  +  £2  +  2t  =  40. 

£2  +  3£-  18  =  0. 

Whence  £  =  —  6,  +3. 

From  (6)  and  (3),  s  =  +  4,  -  5. 
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(1) 

(2) 

(3) 

(4) 

(5) 

(6) 


27.  2x2  +  £2/  =  8, 

y  —x  =  V2. 

From  (2),  2/  =  x  +  V2. 

Substituting  (x  +  V2)  for  y  in  (1), 

2x2  +  x(x  +  V2)  =  8. 

3x2  +  V2x  —  8  =  0. 

Whence 

From  (7)  and  (3), 


x  = 


-  V2  ±  V2-  4(3)  (-  8) 
6 

4  V2 


y 


=  V2,  - 
=  2  V2,  - 


3 

V2 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 
(7) 


28. 


x2  +  ^2  -f  4  x  +  6  2/  =  40, 


x  —  10  =  y. 

From  (2),  x  =  y  +  10. 

Substituting  (2/  +  10)  for  x  in  (1), 

(2/  +  10)2  +  2/2  +  4(2/  +  10)  +  6y  =  40. 

2/2  +  152/  +  50  =  0. 


Whence 

From  (6)  and  (3), 

. 


y  =—  5,  —  10. 
x  =  +  5,  0. 


29.  y  +  x  Vis  =  0, 

2/2  +  x3  =  16  x. 

From  (1),  y=—  xVlE. 

Substituting  —  x  Vl5  for  y  in  (2), 

15  x2  +  x3  =  16  x. 

Factoring,  x  (x  +  16)  (x  —  1)  =  0. 

Whence  x  =  0,  -  16,  + 1. 

From  (6)  and  (3),  y  =  0,  +  16  Vl5,  -  Vl5. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 
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1. 


(2)  -  (1), 

From  (3), 

From  (1)  and  (4), 
From  (5), 
Therefore 
and 

2. 


(1)  *  3, 

(2)  •  2, 

(3)  +  (4), 

From  (5), 

From  (1)  and  (6), 

3. 


x2  y2  —  20, 

3y 2  +  x2  =  28. 

2y2  =  8. 

y  =  ±  2. 
x2  +  4  =  20. 
x  =  ±  4. 

x  =  4,  +  4,  -  4,  -  4, 

y  =  2,  -  2,  +  2,  -  2. 

3  x2  -f  2  X2/  =  7, 

2x2  —  3x?/  =—  4. 

9x2  +  6x?/  =  21. 

4  x2  —  6  xy  =  —  8. 

13  x2  =  13. 
x  =  1,  —1. 

y  =  2,  —  2. 

3  y2  —  xy  =  2, 

2y2  3xy  —  38. 


(1)  •  3, 

(2)  +  (3), 

From  (4), 

From  (1)  and  (5), 

4. 


From  (1), 


9y2  —  3  xy  =  6. 
lly2=  44. 

3/  =  2,-2. 
x  =  5,  -  5. 

y2  —  xy  —  2  x2, 

2  x2  +  xy  =  16.  _ 

—  y  ±  V?/2  +  8  y2 

x  — - 

4 


V 

Substituting  -  for  x  in  (2), 
!  *©• 


+ 


Whence 


V 


Then  from  x  =-  in  (4), 
2 


! 


Substituting  (—  y)  for  x  in  (2), 

2y2  —  y2  —  16. 


Whence 

Then  from  x  =—  y  in  (4), 
Therefore 
and 


y  =  +  4,  —  4. 
x  =—  4,  +4. 
x  =  2,  -  2,  -  4,  +  4, 
y  =  4,  -  4,  +  4,  -  4. 
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5. 

x2  —  3  y  +  3  =  0, 

(i) 

y2  +  x2  =  25. 

(2) 

From  (1), 

to 

II 

CO 

l 

CO 

(3) 

Substituting  (3  y  — 

3)  for  x2  in  (2), 

y2  +  Sy-  3  =  25. 

(4) 

Whence 

y  =  -  7,  4. 

(5) 

From  (5)  and  (2), 

49  +  x2  =  25. 

(6) 

Whence 

x  =  ±  2  V—  6. 

(7) 

Also  from  (5)  and  (2),  16  +  x2  =  25. 

(8) 

Whence 

x  —  A  3. 

(9) 

Therefore 

x  =  2V—  6,  -  2V-  6,  3, 

-3, 

and 

6. 


V  = 


-  7,  4,  +  4. 


3  x2  +  2  2/2 

x2  +  y2  —  5  x 

/ 

From  (1), 

Substituting  2?/  for  x  in  (2), 

by2  —  10  y  —  3 


7  x?/, 

3. 

x  =  2y, 


V 


Whence 


From  (3)  and  (5), 
Substituting  ^  for  x  in  (2), 

u 


2/ 


a:  = 


0. 

5  ±  2  VlO 
~5 

10  ±  4  VlO 


10  y2  -  15  y 


Whence 

From  (3)  and  (8), 
Therefore 


27 

y 

x  = 


=  0. 


15  ±  3V145 
"~20 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 


5  ±  Vl45 
20 


and 


7. 


10  +  4:  VlO 

10  _  4  VlO 

5  +  Vl45 

5  -  Vl45 

X  5 

5  ’ 

20 

20 

5  +  2  VlO 

5  -  2  VlO 

15  +  3  Vl45 

15-  3Vl45 

?y~  5  ’ 

5  ’ 

20 

20 

From  (2), 
and 


x2  +  2  xy  —  y2 
2  x2  —  3  xy  +  ?/'2 
x 


x  = 


=  32, 
=  0. 

=  y, 

y 

—  • 

2 


(1) 

(2) 

(3) 

(4) 


CR 
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Substituting  y  for  x  in  (1), 

y2  +  2  y2  —  y2  =  32. 


Whence 

From  (3)  and  (6), 

y 

Substituting  -  for  x  in  (1), 
2 


Whence 

From  (4)  and  (9), 
Therefore 
and 


y  =  ±  4. 
x  =  ±  4. 


y  —  y2  —  32. 

y  =  ±  8  V2. 
x  =  ±  4V2. 

x  =  4,  —  4,  4  V2,  —  4  V2, 
y  =  4,  —  4,  8  V2,  —  8  V2. 


(5) 

(6) 
(7) 


(8) 

(9) 


8. 


3  •  (2)  —  2  •  (1), 


2  x2—  xy  +  2  ?/2  =  12, 
2  x2  +  x?/  +  2  £/2  =  8. 

2  x2  +  5  x?/  -f  2  ?/2  =  0. 


From  (3), 
Substituting 

Whence 

Substituting 


Whence 

Therefore 

and 


x  =  -|,  —  2y. 
for  x  in  (2)  and  solving, 

V  27  y  =  +  2,-2. 

X  =  —  1,  +1. 

(—  2  z/)  for  x  in  (2)  and  solving, 

V  =+  1,  -  1. 

x  =—  2,  +2. 
x  = —  1,  +  1,  —  2,  +  2, 
2/  =  +  2,  —  2,  +1,  —  1. 


(1) 

(2) 

(3) 


9.  2  x2  +  y2  =  3  xy,  (1) 

x2  +  8  xy  =  16.  (2) 

Solving  (1)  for  ?/,  y  —  2  x,  x. 

Substituting  2  x  for  y  in  (2)  and  solving, 

x  =  ±  fV7. 

Whence  y  =  ±  fV7. 

Substituting  x  for  in  (2)  and  solving, 

X  —  di  2. 

Whence  y  =  ±  2. 

Therefore  x  =  f  V7,  —  A  V7,  2,  —  2, 

y  =  fV 7,  -  fV7,  2,  -2. 


and 
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10. 


s2  —  3  st  =  4, 


t2  +  s2  =  4. 

(2)  -  (1),  i2  +  3  st  =  0. 

Solving  for  t,  t  =  0,  -  3  s. 

Substituting  0  for  t  in  (2)  and  solving, 

S  =  ±  2. 

Substituting  (—  3  s)  for  t  in  (2)  and  solving, 

s  =  ±  iVTo. 

Whence  t  =  ±  f  VlO. 

Therefore  s  =  2,  -  2,  ±  £  VlO,  -  i  VlO, 

and  «  =  0,  0,  -  }  VlO,  +  §  VlO. 

11. 


s2  +  2  si  +  4 12  =  13, 

t2  +  8  =-  2  si. 

(1)  .  8  +  (2)  •  13,  8  s2  +  42  si  ±  45 12  =  0. 

Solving  for  s,  s  =  —  —  , 

(3 1  \  2 

- — )  for  s  in  (2)  and  solving, 


15 i 


(1) 

(2) 

(3) 


(1) 

(2) 

(3) 


lb1 

i  =  ±  2,  —  2. 

Whence  s  =  —  3,  +3. 

Substituting  ^  for  s  in  (2)  and  solving, 

^+t43V13,  -  t4^. 

Whence  s  =-  [f.vTs,  +  jf  Vi3. 

Therefore  *  s  =  -  3,  +  3,  -  Vl3,  +  ff  Vl3, 

and  t=  +  2,-2,  +  T43  Vl3,-T%  Vl3. 
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1.  Solving 

the 

four  systems  given 

in  the  Hints, 

X 

=  6,  1,  - 

1,  - 

6, 

and 

y 

=  1,6,- 

6,  - 

1. 

2. 

x2  +  y2 

=  100, 

(1) 

xy 

=  48. 

(2) 

(1)  +  (2)  •  2, 

x2  +  2  xy  ±  y2 

=  196. 

(3) 

Whence 

x  +  y 

=  ±14. 

(4),  (5) 

(1)  -  (2)  •  2, 

x2  —  2  xy  +  y2 

=  4. 

(6) 

Whence 

x  —  y 

=  ±  2. 

(7),  (8) 

Solving  (4), 

(5), 

(7),  and  (8),  x 

=  8,  6,  - 

6,- 

8, 

and 

y 

=  6,  8,  - 

8,  - 

6. 
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(1)  +  (2), 
Whence 
(1)  -  (2)  •  S, 
Whence 
Solving  (4),  (5), 
and 

4. 

(1)  +  (2)  •  4, 
Whence 
(1)  -  (2)  •  4, 
Whence 
Solving  (4),  (5), 
and 


(1)  +  (2)  •  6, 
Whence 
(1)  -  (2) .  6, 
Whence 
Solving  (4),  (5), 
and 

6. 

(1)  +  (2)  •  3, 
Whence 
(1)  -  (2)  ■  5, 
Whence 
Solving  (4),  (5), 
and 

7. 

(1)  +  (2)  •  20, 
Whence 
(1)—  (2)  -20, 
Whence 
Solving  (4),  (5), 
and 


x2  ±  xy  ±  y2  - 
xy  = 

x2  ±  2  xy  ±  y'2  = 
x  ±  y  - 
x2  —  2  xy  ±  y2  - 
x  —  y  - 

(7),  and  (8),  x  ■■ 

V 

x2  T  4  y2  • 
xy  ■ 

x2  ±  4  xy  ±  4  y2  ■■ 
x  +  2y  ■ 
x2  —  4  xy  ±  4  y2  ■ 
x  —  2  y 

(7),  and  (8),  x 

V 

9  x2  +  y2 
xy 

9  x2  ±  6  xy  ±  y2 
3  x  +  y 
9  x2  —  6  xy  +  y2 
3  x  —  y 

(7),  and  (8),  •  x 

y 

4  x2  +  xy  +  y 2 
xy 

4  x2  +  4  xy  +  y'2 
2  x  +  y 
4  x2  —  4  xy  +  ij2 
2  x  —  y 
(7),  and  (8),  x 

y 

4  x2  +  25  y2 
xy 

4x2  +  20  xy  25  y2 
2x  +  5  y 
4  x2  —  20  xy  +  25  y2 
2  x  —  5  y 
(7),  and  (8),  x 

V 


=  19, 

=  6. 

=  25. 

=  ±6. 

=  1. 

=  ±1- 

=  3,  2,  —  2,  —  3, 
=  2,  3,  -  3,  -  2. 

=  20, 

=  4. 

=  36. 

=  ±6. 

=  4. 

=  ±2. 

=  4,  2,  -  2,  -  4, 

=  1,  2,  -  2,  -  1. 

=  61, 

=  10. 

=  121. 

=  ±11. 

=  1. 

—  ±  1. 

—  9  5  _  5  _  9 

—  3?  3’  ’ 

=  5,  6,  -  6,  -  5. 

=  85, 

=  12. 

=  121. 

=  ±11. 

=  25. 

=  ±6. 

=  4,  |,  -  |,  -  4, 
=  3,  8,  -  8,  -  3. 

=  41, 

=  2. 

=  81. 

—  ±  9. 

=  1. 

=  ±1. 


5  9 

37 1  ‘J1 

4  1 

51 


-2,-4, 
—  L  —  f. 


(1) 
(2) 
(3) 
(4),  (5) 
(6) 
(7),  (8) 


(1) 
(2) 
(3) 
(4),  (5) 
(6) 
(7),  (8) 


(1) 
(2) 
(3) 
(4),  (5) 
(6) 
(7),  (8) 


(1) 
(2) 
(3) 
(4),  (5) 
(6) 
(7),  (8) 


(1) 
(2) 
(3) 
(4),  (5) 
(6) 
(7),  (8) 
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8. 

From  (2), 

(1)  —  (3), 
Whence 
(1)  +  (3)  •  3, 
Whence 

Solving  (5),  (6), 
and 

9. 


From  (1), 

From  (2), 

(3)  -  (4), 

Whence 
(3)  +  (4)  •  7, 
Whence 
Solving  (6),  (7), 
and 

10. 


(1)  +  (2)  •  2, 
Whence 
(1)  -  (2)  •  2, 

Whence 

Solving  (4),  (5), 
and 

11. 


x2  —  xy  +  y2  =  8, 
xy  +  1  =  0. 
xy  =—  1. 

x2  —  2  xy  +  y2  =  9. 

x  —  2/  —  i  3. 
x2  +  2  xy  +  y2  =  5. 

x  +  y  =  ±  V5._ 

3  +  V5  V 5—3 


(8),  and  (9),  x  == 


V  - 


2  2 
V5- 3  V5  +  3 


3- V5 
2 

■  Ve-3 


2 

4  y2 


2 


- xy  + 

3  3 


3’ 

6 


(9),  and  (10), 


x  = 

y 

x2  —  3  xy  T  4  y2  =  7. 

•zy  =  6. 
x2  —  4xy  4-  4y2  =  1. 

x  —  2  y  =  ±  1. 
x2  +  4  x?/  +  4  y2  —  49. 

x  +  2y  =  ±  7. 

x  =  4,  3,  —  3,  —  4, 

3 
2- 


V  =  §,  2,  -  2,  -  a 


—  +  —  =  13. 
x2  *'2 


yi 

l 

xy 


=  6. 


x2 


2  1 

+  —  +  —  =  25. 
xy  y2 


(7),  and  (8), 


1  1 

— I —  —  ±5. 
x  y 

l_±  +  i=i. 

xy  y2 

1  —  -  =  ±  1. 
x  y 


x^ 


x 

y 


1  1—1  _  1 
3  ?  2  ’  2  ’  3  ’ 

1  i  _  1  _  1 
2’  3’  3’  2* 


—  4-  —  =  25, 

o  1  o  7 

x2  ir 

—  =  12. 

xy 


(1) 

(2) 

(3) 

(4) 
(3),  (6) 

(7) 
(8),  (9) 
-3-V6 
~2 

3- V5 


(1) 

(2) 

(3) 

(4) 

(5) 

(6),  (7) 

(8) 

(9),  (10) 


(1) 
(2) 
(3) 
(4),  (5) 
(6) 
(7),  (8) 


(1) 

(2) 
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(1)  +  (2)  •  2, 
Whence 
(1)  -  (2)  •  2, 
Whence 


1  2  1 
-  +  —  +  —  =  49. 


x2  '  xy  y 2 

11 

— 1 —  —  ±  7. 
x  y 

1  2  1 

1- 

x2 


xy  y“ 

1  1 

- —  ±  1. 

x  y 


Solving  (4),  (5),  (7),  and  (8), 
and 

12. 


r  —  1  1  —  A 
^  —  4’  3>  3’ 


—  4’ 


„  _  i  i  _  i 


4’ 


4> 


1 

3* 


1  +  1  =  5 

x2  y2  4’ 


1 

x 


1 

y 


l 

2' 


(2)  squared, 

(1)  ~  (3), 

(l)+(4), 

Whence 

Solving  (2),  (6),  and  (7), 
and 


x2  xy  y2  4 

—  =  1. 

xy 

1,2  19 

-7  H - 1 — i  —  7* 

x2  x?/  y 2  4 


1,1  ,3 

-  -1 —  —  ±  -• 
x  ?/  2 

x  =  1,  -  2, 
y  =  2,-1. 


13. 


Squaring  (1), 

(3)  -  (2), 

(2)  -  (4), 

Whence 

Solving  (1),  (6), 
and 


1  1  13 

3x  +  2y~~6  ' 

1  1  _  97 

9X2  +  I?/2  “  36* 

1  2  1  _  169 

9x2  6xy  4  y2  36 

2  _  72 
6xy  36 

_1 _ 2  1  _  25 

9x2  6xy  +  4</2  36 

1 _ 1__  5 

3x  2?/  ^6 

and  (7),  *  =  i,  S, 

?/  —  -i  3 

y  —  31  ¥• 


(3) 
(4),  (5) 
(6) 
(7),  (8) 


(2) 

(3) 


(4) 


(6),  (7) 


(1) 

(2) 

(3) 

(4) 

(5) 

(6),  (7) 


4 
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14. 


1  1 

- ^  ~2 

xy  y2 


(1)  +  (2)  •  3, 
Whence 
(1)  —  (2), 
Whence 


xy 

1  2  1 

~vH - * — 5 

x2  xy  y2 

1  1 

— 1 — 
x  y 

1_  _  2_  1_ 

x2  xy  y2 


7, 

6. 
25. 
A  5. 
1. 


---=±1. 


x  y 

Solving  (4),  (5),  (7),  and  (8),  x 

y 


and 

15. 


Squaring  (2), 

(3)  -  (1), 

(4)  +  3, 

(1)  -  (5), 

Whence 

Solving  (2),  (7),  and  (8), 
and 


1  _  1  1 

x2  xy  y2 

1  1 

— 1 — 
x  y 

1,2  1 

4 - 1* 

x2  xy  y2 


xy 

1 

xy 

1  _  2  1 

x2  xy  y2 

1 


i  i 
2’ 

i.  b 

13, 

:  7. 

49. 

36. 

12. 

1. 


—  i 


i  _  i 
.  i 

»  5* 


- —  A  1. 


1 

x  y 
x 

y 


i  i 

4’  S'! 

1  1 
?• 
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1.  Solving  the  system  given  in  the  Hint, 

x  =  6, 

y=- 2. 


2. 

(1)  +  (2), 

From  (2)  and  (3), 
and 


x2  -  y2  =  77, 
x  —  y  =  7. 
x  A  2/  =  11. 
x  =  9, 
y  -  2. 


(1) 
(2) 
(3) 
(4),  (5) 
(6) 
(7),  (8) 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7),  (8) 


(1) 

(2) 

(3) 
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x2  —  2  xy  = 
2  y  —  x- 

(1)  -4-  (2),  x  = 

From  (2)  and  (3) ,  y  — 

4.  4  x2  —  y2  = 

2  x  +  y  = 
(l)  +  (2),  2x-y  = 
From  (2)  and  (3),  x  = 
and  y  = 

5.  -  75  = 

PA  = 


(1)  +  (2), 

Whence 

6. 


R  = 
A  = 


187, 

-17. 

11. 

-  3. 

16, 

8. 

2. 

3. 

0, 

15. 

5. 

3. 


L 

72 


4  =  16. 


X^  y2 

1  1 


(1)  +  (2), 


X  +  y 

1  1 


x  y 
Solving  (2)  and  (3), 
x  = 

and  y  = 

7.  x3  4-  y3  = 

x  +  y  — 

(1)  +  (2), 

x2  —  xy  +  y2  = 
Squaring  (2), 

x2  +  2  xy  +  y2  — 

(4)  -(3),  3  xy  = 

(5)  -f-  3,  xy  = 

(3)- (6), 


3. 

5. 


l 

4’ 

-  1. 

28, 

4. 


7. 

16. 

9. 

3. 


xz 


2  xy  +  y2  =  4. 


(1) 

(2) 

(3) 

(1) 

(2) 

(3) 


(1) 

(2) 


(1) 

(2) 

(3) 


Squaring  (2), 

x2  —  4  xy  +  4  y2  =  25.  (4) 

(3) -(4),  6xy=-18.  (5) 

(5) -3,  2xy  =—  6.  (6) 

(3)  +  (6), 

x2  +  4xy  +  4y2  =  1.  (7) 

Whence  x  +  2y=±l.  (8), (9) 
Solving  (2),  (8),  and  (9), 

x  =  +  3,  +2, 

y=- 1,  -§• 


and 

9. 


1  1  , 

-  +  -  —  1, 
x  y 

1  1  _  « 

— - o  —  h. 

X2 


2/ 


(2)  +  (1), 

Solving  (1)  and  (3), 


1-1  =  5. 
y  x 


(1) 

(2) 

(3) 


and 

10. 


x  =  -  h 
y  —  b 


4  +  A  =  152, 


x3  y3 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 


-  +  -  =  8. 

x  y 

<i)+(2),  4--+4=19- 

x2  xy  y2 

Squaring  (2), 

1  2  1 
+  —  +  —  =  64. 


x2 


and 

8. 


Whence  x  —  y  =  ±  2.  (8),  (9) 
Solving  (2),  (8),  and  (9), 
x  —  3,  1, 
y  =  1,  3. 


(4)  -  (3), 

(5)  +  3, 
(3) -(6), 
Whence 


1 


xl 


xy  yi 
3 

xy 

1 

xy 

2  1 

- 1 - 5 

xy  y2 

1  1 


=  45. 


=  15. 


=  4. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 


(1)^(2), 


=  35, 

(1) 

x  y 

=  5. 

(2) 

Solving  (2),  (8), 

and  (9), 

• 

x  = 

1 

5  ’ 

=  7. 

(3) 

and 

y  = 

b 
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1. 

y2  +  xy  =  8, 

(1) 

x  +  y  =  4. 

(2) 

Fronj  (2), 

5a> 

1 

II 

8 

(3) 

Substituting  in  (1)  and  solving,  y  =  2. 

Whence 

x  =  2. 

2. 

x2  -  9  y2  =  7, 

(1) 

x  —  3  2/  =  1  - 

(2) 

(1)  -  (2), 

x  +  3y  =  7. 

(3) 

Solving  (2)  and  (3), 

x  =  4, 

and 

V  =  i. 

3. 

x2  —  x  —  2  ?/  =  0, 

(1) 

y2  —  4?/  +  x  =  0. 

(2) 

(1)  -  (2),  x*  - 

2x  +  2?/  —  2/2  =  0* 

(3) 

From  (3), 

5a. 

1 

<M 

II 

(4) 

and 

x  =  y. 

(5) 

From  (4)  and  (1), 

4  —  4  y  +  y2 

—  2  +  y—  2y  =  0. 

(6) 

5  ±  Vl7 

Whence 

?/  = - • 

2 

(7) 

—  lq=Vl7 

From  (4)  and  (7), 

x  = - 

2 

(8) 

From  (1)  and  (5), 

2/2  —  y  —  2  y  —  0. 

(9) 

Whence 

y  —  0,  3. 

(10) 

From  (5)  and  (10), 

II 

O 

CO 

-  1- Vl7 

-  1  +  Vl7 

Therefore 

x  = - » 

-  , 

0,  3, 

2 

2 

5  +  Vl7 

5  —  Vl7 

and 

y  -  „  » 

9 

0,  3. 

4. 

x2  +  y 2 

=  25, 

(1) 

x  + 

=  7. 

(2) 

From  (2), 

X 

=  7-2/. 

(3) 

Substituting  in  (1)  and 

solving,  ?/ 

=  4,  3. 

(4) 

From  (3)  and  (4), 

X 

=  3,  4. 

CR 


t 
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5.  — h  3  —  0,  (1) 

V 

xy  +  12  =  0.  (2) 

Solving  (1)  for  x ,  x  =  —  Sy. 

Substituting  in  (2)  and  solving,  y  =  +  2,  —  2, 
and  x  =  —  6,  +6. 


6. 

(x  +  y)2  =  9, 

(1) 

(x  —  y)2  =  49. 

(2) 

From  (1), 

x  +  y  =  +  3. 

(3),  (4) 

From  (2), 

x  —  y  =  ±  7. 

(5),  (6) 

Solving  (3),  (4),  (5),  and  (6),  x  =  +  5,  —  2,  +  2,  —  5, 

and 

y  — —  2,  +5,  —  5,  +2. 

7. 

2  x2  +  ?/2  =  33, 

(1) 

x2  +  2  ?/2  =  54. 

(2) 

(1)  •  2  —  (2), 

3  x2  =  12. 

(3) 

Whence 

X  —  +  2. 

Substituting  in  (2), 

4  +  2  r/2  =  54. 

(4) 

Whence 

y  =±  5. 

- 

Therefore 

x  =  2,  +  2,  —  2,  —  2, 

and 

y  =  5,  —  5,  +  5,  —  5. 

8. 

Sh2  —  Sk2  =  40, 

(1) 

5  ft2  +  A;2  =  81. 

(2) 

(1)  +  (2)  •  8, 

43  A2  =  688. 

Whence 

A=±  4. 

Substituting  in  (2), 

80  +  fc2  =  81. 

Whence 

k=±  1. 

Therefore 

5* 

II 

+ 

1 

1 

4^ 

s# 

and 

*=  1,  -  1,  +  1,  -  1. 

9. 

4  R*  +  3  =  9  Rf , 

(1) 

1212J  +  B|  =  -\L. 

(2) 

(1)  +  (2)  •  9, 

112  R2  =  28. 

Whence 

Rl  —  i  2* 

Substituting  in  (1), 

1+  3  =  9  R|. 

Whence 

P2  =  ±  §. 

Therefore 

=  L 

and 

P—  2  _  2  i  2  _  2 

~~  3’  T  5* 
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10. 

xy  +  x  =  18, 

(i) 

xy  +  y  =  20. 

(2) 

(2)  -  (1), 

y  —  x  =  2. 

(3) 

Solving  for  x  in  (3), 

x  =  y  —  2. 

'(4) 

Substituting  in  (2), 

y2  —  2  y  +  y  =  20. 

Whence 

y-  5,-4. 

From  (4), 

II 

CO 

** 

1 

C5 

11. 

x2  +  y2  ="169, 

(1) 

xy  —  60. 

(2) 

(1)  +  (2)  •  2, 

x2  +  2  xy  +  y2  =  289. 

(3) 

Whence 

x  +  y  =  ±  17. 

(4),  (5) 

(1)  -  (2)  •  2, 

x2  —  2  xy  y2  —  49. 

(6) 

Whence 

x  —  y  =  ±  7. 

(7),  (8) 

Solving  (4),  (5),  (7),  and  (8),  x  =  12,  5,  —  5,  —  12, 

and 

y  =  5,  12,  -  12,  -  5. 

• 

12. 

x2  =  y, 

(1) 

xy  =  8. 

(2) 

Substituting  x2  for  y  in  (2),  x2  •  x  =  8. 

(3) 

Whence 

x  =  2,  —  1  ±  V— 3. 

(4) 

From  (2)  and  (4), 

y  =  4,  —  2  T  2  V—  3. 

Therefore 

x  =  2,  —  1+V—  3,  — 1 

-V-  3, 

and 

2/ =  4,  —2—2  V— ~3,  — 

2  +  2  V—  3. 

13. 

x  —  xy  =  5, 

(1) 

2  y  +  =  6. 

(2) 

(1)  +  (2), 

x  +  2y  =  11. 

(3) 

Solving  for  y, 

11  —  X 

V  — - • 

2 

(4) 

Substituting  in  (1), 

1 1  X  —  X2  _ 

x - =  5. 

2 

Whence 

x  =10,  —  1. 

From  (4), 

2/  =  h  +  6- 

14. 

x3  —  y3  =  19, 

(1) 

x2  +  xy  +  y2  =  19. 

(2) 

(1)  +  (2), 

x  —  y  =  1. 

(3) 

Squaring  (3), 

X2  —  2  Xy  +  y2  =  1 . 

(4) 

CO 

•1- 

1 

1  1 

xy  =  6. 

(5) 

(2)  +  (5), 

x2  +  2  xy  +  y2  =  25. 

(6) 

Whence 

£  +  y  =  ±  5- 

(7),  (8) 

Solving  (3),  (7),  and  (8),  x  =  3,  —  2, 

and 

y  =  2,-3. 
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15. 

4  n2  +  7  ?n2  =  9, 

(1) 

2  n2  —  |  =  m2. 

(2) 

(1)  -  (2)  •  2, 

9  to2  =  0. 

Whence 

m  —  0. 

Substituting  in  (1), 

4  n2  =  9. 

Whence 

•  yi  -  3  _  3 

and 

m  —  0,  0. 

16. 

5  j+2  _  6.8  TE|  =  99.55, 

(1) 

IE2  -  TE|  =  20. 

(2) 

(2)  •  5  —  (1), 

1.8  TE|  —  .45. 

Whence 

W2  =  ±  .5. 

Substituting  in  (2), 

W?  -  .25  =  20. 

Whence 

W,=±  4.5. 

Therefore 

TEj  =  4.5,  -  4.5,  +  4.5,  -  4.5, 

and 

W2=  .5,  +  .5,  -.5,  -.5. 

17. 

xy  +  2  y 2  =  2, 

(1) 

3  xy  +  5  y2  =  2. 

(2) 

(2)  -  (1), 

3y2  +  2xy  =  0. 

(3) 

Solving  (3), 
Substituting 

v=~*  o. 

( ~  t)  for  in 

(4) 

—  2  x2  8  x2 

"l  — 

3  9 

Whence 

8 

II 

+ 

JW 

1 

CO 

From  (4), 

y  =—  2,  +2. 

Substituting  0  for  y  in  (1)  or  (2),  x  is  infinite. 

18. 

x2  +  2  xy  +  2  ?/2  =  10, 

(1) 

3x2  —  xy  —  y2  =  51. 

(2) 

(1)  +  (2)  •  2, 

7  x2  =  112. 

Whence 

X  =  ±  4. 

Substituting 

(  +  4)  for  x  in  (1), 

16+  8y  +  2  ?/2  =  10. 

Whence 

y  =—  3,  —  l. 

Substituting 

(—  4)  for  x  in  (.1), 

16  —  8  ?/  +  2?/2  =  10. 

Whence 

2/ =  3,  1. 

Therefore 

x  =  +  4,  +  4,  -  4, 

-4, 

and 

2/  —  —  3,  —  1,  +  3, 

+  1. 
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19.  y2  -f  x  =  7, 

_ x^  +  y  =  11. 

y2  -f  x  =  7.  Then  ?/  =  ±  V7  —  x. 


If  X  = 

7 

6 

3  • 

-  2 

-  9 

0 

then  y  — 

•0 

±1 

±2 

±3 

±  4 

±  2.04 

x2  +  y  =  11.  Then  =  11  —  x2. 


II 

m 

hH 

0 

±1 

±2 

±3 

±4 

±  5 

then  y  — 

11 

10 

7 

2 

-  5 

-  14 

The  sets  of  roots  are 


X 

-  2.8 

3 

3.6 

-  3.8 

y 

3.1 

2 

-  1.8 

-  3.3 

20.  x2  +  xy  -f  y2  =  7,  (1) 

x2  +  y2  =  10.  (2) 

(l)-(2),  xy  =  —  3.  (3) 

(1)  +  (3),  x2  +  2  xy  +  2/2  =  4.  (4) 

Whence  x  +  y  =  ±  2.  (5),  (6) 

(1)  —  (3)  •  3,  x2  —  2  xy  +  y2  =  16.  (7) 

Whence  x  —  y  —  ±  4.  (8),  (9) 


Solving  (5),  (6),  (8),  and  (9),  x  =  +  3,  —  1,  +1,-3, 

and  y  —  —  1,  4-  3,  —  3,  -hi. 
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21. 

x2  +  xy  +  y  =  0, 

(1) 

x2  -1-  xy  +  x  =  0. 

(2) 

(1)  ~  (2), 

y  =  x. 

(3) 

Substituting  in  (1), 

x2  +  x2  +  x  —  0. 

Whence 

x  =  o,  — 

From  (3), 

y  =  o,  — 

22. 

h  +  i=13’ 

(1) 

♦ 

i-Ui. 

x  y 

(2) 

Squaring  (2), 

i_!  +  I  =  1. 

x2  xy  y2 

(3) 

(1)  -  (3), 

—  =  12. 

(4) 

xy 

(1)  +  (4), 

xl  xy  y2 

(5) 

Whence 

1  1 

-  +  -  =  ±5. 
x  y 

(6),  (7) 

Solving  (2),  (6),  and  (7), 

X  2^ 

and 

y  —  1  _  1 

y  2?  3* 

23. 

1 

'S.l- 

II 

n» 

(1) 

1 -i  =  l. 

x  y 

(2) 

(1)  +  (2), 

1  ,  1  ,  1  „ 

o  4 - 1 - «  =  7. 

x 1  xy  y2 

(3) 

Squaring  (2), 

rH 

II 

+ 

<"1  H 

1 

-r« 

(4) 

[(3)  -  (4)]  3, 

—  =  2. 

(5) 

xy 

(3)  +  (5), 

1  ,  2  1 

~2  ^ - 1-  -x  =  9. 

xz  xy  y2- 

(6) 

Whence 

-  +  -  =  ±3. 
x  y 

(7),  (8) 

Solving  (2),  (7),  and  (8), 

x  —  — 

and 

v  =  i,-b 
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24.  4  x 2  +  y2  =  289,  (1) 

ay  =  60.  (2) 

(1 )  +  (2)  •  4,  4  x2  +  4  xy  +  y2  =  529.  (3) 

Whence  2  x  +  y  =  ±  23.  (4),  (5) 

(1)  —  (2)  •  4,  4  x2  —  4  ay  +  y2  =  49.  (6) 

Whence  2x  —  y  =  ±  7.  (7),  (8) 


Solving  (4),  (5),  (7),  and  (8),  *  =  4/S  4,  -  4,  -  J/-, 

ld  V  =  8,  15,  -  15,  -  8. 


25.  x*  +  y*  =  9,  (1) 

x*y*  =  20.  (2) 

Squaring  (1), 

x  +  2  Vxy  +  ?/  =  81.  (3) 

(3)  -  (2)  •  4, 

x  —  %Vxy  +  y  =  1.  (4) 

From  (4),  Vx  —  Vy  =  ±  1 .  (5) 

From  (5)  and  (1),  x  =  25, 16, 
and  y  =  16,  25. 


26.  x2  +  y2 

+  x  +  y 

=  58, 

(1) 

x  +  y 

=  5. 

(2) 

(1)  -  (2), 

x2  +  y2 

=  53. 

(3) 

Solving  (2)  for  x,  x 

=  5- 

y •  (4) 

Substituting 

in  (3), 

(5- 

y)2  +  y2 

=  53. 

(5) 

Whence 

y 

—  +  7, 

-2. 

From  (4), 

X 

=  -2, 

+  7. 

27.  —  =  18  = 

y 

From  (1),  x  —  2y. 

xy  —  18. 

Substituting  in  (2), 

2y2  =  18. 

Whence  y  =  3,  —  3. 

From  (3),  x  =  6,  —  6. 


28.  4x  +  -  =  46. 

y 

^  —  1  =  46. 

(1)  +  (2),  ^  =  92. 
5 

x  =  10. 

From  (1)  and  (4), 

40  +  -  =  46. 

y 

Whence  y  =  1. 


(1),(2) 

(3) 
(2) 

(4) 

(1) 

(2) 

(3) 

(4) 


29. 


From  (2), 

From  (1), 

(3)  •  3, 

(4)  -  (5), 

Whence 

From  (7)  and  (3), 


From  (8), 

From  (9)  and  (7), 


x-2%-2  4’ 

1  _  i  _  i 

x  y  12 
12  ?/  —  12  x  =  x?/. 
lOx  +  10y  =  3  xy  +  28. 
—  36x  -f  3 6y  =  3 xy. 

46 x  -2 6y  =  28. 

^  _  13  ?/  +  14 

23 

15 6y  +  168  _  13 y2  +  Uy 

23  ”  23 

y  —  T5' 

—  A  4  2 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 
(9) 
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30. 


3  xy  —  x2y2 
x  —  y  =  6. 

From  (1),  (xy  —  11)  (xy  +  8)  =  0. 
From  (3)  and  (2), 

(y2  +  6y  —  li)  (y2  +  6  y  +  8)  =  o 

Whence 


88, 


(1) 

(2) 

(3) 


From  (2)  and  (4), 


y  =  -  3  +  2V5,  -  3 
x  —  4*  3  +  2  "\/ 5,  +  3 


(4) 

2V5,  -2,-4. 
2V5,  +  4,  +  2. 


31. 


From  (2), 

From  (1)  and  (3), 


xy 
x  +  y 
x 


ay  —  y 


2  — 


c, 

a. 

a  —  y. 
c. 


Whence 


V 


a  ±  V a2  —  4  c 


From  (3)  and  (5), 


x  = 


a 


+  Va2  —  4  c 


Therefore 


x  — 


a  +  Vtt2  —  4  c  a  —  Va2  —  4c 


and 


V 


a 


—  a/ a2  —  4c  a  +  V a2  —  4c 


2 


34. 


x  —  1 


2/-  1 

2/2  +  y  +  1 


=  3, 


From  (1), 
From  (2), 


x2  —  x  +  1 
x 


43  y2  +  43  y  +  43 
From  (3)  and  (4), 

43?y2  +  43  ?y  +  30 
From  (5),  37  y2  -  119  y  +  24 

From  (6),  y 

From  (3)  and  (7),  x 


13 

43* 

Sy  —  2. 

13  x2—  13  x+  13. 


(1) 

(2) 

(3) 

(4) 


(5) 


32. 

x~  2  —  y~  2  —  6, 

(1) 

33. 

x  —  y  =  16, 

(1) 

X-1  -f  y- 1  =  2. 

(2) 

xl  —  yl  —  2. 

(2) 

(1)  +  (2), 

x~l  —  y-1  =  3. 

(3) 

(1)  +  (2)r 

xl  +  yl  =  8. 

(3) 

(3)  +  (2), 

2x_1  =  5. 

(2)  +  (3), 

2x1  =  10. 

Whence 

x  —  5* 

Whence 

x  =  25. 

(2)  -  (3), 

2y~i  =-  1. 

(3)  -  (2), 

2  2/1  =  6. 

Whence 

V -~2. 

Whence 

y  =  9. 

(O 

(2) 


(3) 

(4) 


117  y2-  156?/+  52 

0. 


3,  +T8 


=  7, 


TTT* 
50 
3  T- 


39  y  +  26.  (5) 
(6) 
(7) 
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35. 

4  x2  —  13  xy  +  9  y2  =  9, 

(i) 

CO 

II 

1 

Si 

8 

(2) 

(2)  .  3, 

CO 

8 

1 

co 

io 

II 

CO 

• 

(3) 

(1)  ~  (3), 

4  x2  —  16  xy  +  12  y2  =  0. 

(4) 

From  (4), 

II 

CO 

<< 

(5) 

x-y. 

(6) 

From  (2)  and  (5),  3y2  —  y2  =  3. 

(7) 

From  (7), 

y  =  ±  £  Ve. 

(8) 

From  (5), 

x  =  ±  |  Vq. 

(9) 

No  results  can  be  obtained  by  using  (6)  and  (1)  or  (6)  and  (2). 


Therefore 

x  =  f  V(3, 

-|Ve, 

and 

y  =  ^  V6, 

-  jVe. 

36. 

x2  4-  2  xy  =  16, 

(1) 

3x2 

—  4xy  4-  2y2  =  6. 

(2) 

(1)  *  3, 

3x2  4-  6xy  =  48. 

(3) 

(2).  8,  24  x2- 

32  xy  4-  16  y2  =  48. 

(4) 

(4) -(3),  16  y2  — 

38  xy  4-  21  x2  =  0. 

(5) 

From  (5), 

y  =  |®, 

• 

(6) 

and 

y  =  lx- 

(7) 

From  (1)  and  (6), 

x2  4"  3x2  =  16. 

(8) 

From  (8), 

x  =  ±  2. 

(9) 

From  (6)  and  (9), 

y  —  A  3. 
7x2 

(10) 

From  (1)  and  (7), 

x2  4-  =  16. 

4 

(11) 

From  (11), 

x  =  ±  T8T  Vll. 

(12) 

From  (7)  and  (12),  y  —  ±  T7T  VTl. 

Therefore  x  =  2,  —  2,  T8TVll,  —  T8T  VTl, 


and 

y  —  3,  3,  yy  Vll,  -  y7y  Vll. 

37. 

x3  =  y3  4-  37, 

(1) 

*x2y  =  xy2  4-  12. 

(2) 

From  (1), 

.  x3  —  y3  =  37. 

(3) 

From  (2), 

x2y  —  xy2  =  12. 

(4) 

(3)  +  (4), 

x2  4~  xy  4*  y 2  37 

xy  12 

(5) 

4  y 

Clearing  and  solving  for  x,  x  =  —  •> 

O 

(6) 

and 

8 

II 

*4  05 

(7) 

CR 
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From  (2)  and  (7), 
Whence 

From  (7)  and  (0), 
From  (2)  and  (6), 


Whence 


From  (6)  and  (12), 
Therefore 


x 


=  4,  —  3,  —  2  +  2  V—  3, 


and  y  =  3,  —  4, 


3  +  3  V- 3 


9j/8  =  3Vs 

16  4 

(8) 

V=- 4,  2±2V— 3. 

3  ±  SV- 3 

x  —  —  3, - 

’  2 

(9) 

(10) 

16  ?/3  _  4?/3  10 

9  3 

(11) 

_3±3V-3 

V  =  z,  2 

(12) 

x  =  4,  —  2  ±  2  V—  3. 

2-2V^3,3  +  8V~!,3~30V~3, 
_ :  2  2 

,  2  +  2  V^3,  2  -  2  V^8. 
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1.  Let  x  equal  one  number  and  y  the  other. 

Then 

x  -  y  =  6, 

(1) 

and 

x2  —  y2  —  120. 

(2) 

(2)  +  (1), 

x  +  y  =  20. 

(3) 

From  (1)  and  (3), 

x  =  13,  y  =  7. 

2.  Let  x  equal  one  number  and  y  the  other. 

Then 

x  +  y  =  20, 

(1) 

and 

x2  +  y2  =  202. 

(2) 

From  (1), 

II 

to 

o 

1 

(3) 

Substituting  (20  — 

?/)  for  x  in  (2), 

(20  -  y)2  +  y2  =  202. 

Whence 

x  =  11,  y  =  9. 

3.  Let  x  equal  one  number  and  y  the  other. 

Then 

x  +  y  +  xy  =  132, 

(1) 

and 

-  =  3. 

(2) 

y 

From  (2), 

5ft 

CO 

II 

W 

(3) 

Substituting  3  y  for  x  in  (1), 

3i/  +  2/  +  3  2/2  =  132. 

(4) 

From  (4)  and  (3), 

x  =  18,  y  =  6. 
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4.  Let  x  and  y  equal  the  dimensions  of  the  lot  in  rods. 

Then  Xy  =  160, 

and  2  x  +  2  y  =  56. 

From  (2),  *  =  28  -  y. 

Substituting  (28  —  y)  for  x  in  (1), 

y(28-y)  =160. 

From  (4),  y-  8. 

From  (3)  and  (5),  x  =  20. 

5.  Let  x  equal  one  side  and  y  the  other. 

Then  x2  +  y2  =  1681, 


and 


(1)  +  (2)  •  4, 
Whence 
(1)  -  (2)  •  4, 
Whence 


^  =  180. 

2 

x2  +  2  xy  +  y2  =  2401. 

*  +  V  =  ±  49. 
x2  —  2xy  +  y2  =  961. 

x  —  ?/  —  +  31. 


From  (4),  (5),  (7),  and  (8), 
and 


x  =  40  feet, 
y  =  9  feet. 


(1) 

(2) 

(3) 

(4) 

(5) 


(1) 

(2) 

(3) 
(4),  (5) 
(6) 
(7),  (8) 


6.  Let  x  and  y  equal  the  dimensions  in  rods. 

Then  xy  -  15  •  160, 

and  (x  +  20)  (y  +  20)  =  30 . 160. 

From  (1),  Xy  =  2400. 

From  (2),  xy  +  20  x  +  20  y  =  4400. 

(4)  -  (3),  20  x  +  20  y-  2000. 

Whence  x  =  100  —  y. 

Substituting  (100  —  y)  for  x  in  (3), 

y  (100  -  y)  =  2400. 

Whence  y  =  40. 

From  (6)  and  (8),  x  =  60. 

Therefore  the  dimensions  are  40  rods  by  60  rods. 

7.  Let  x  and  y  equal  the  sides  of  the  squares,  respectively. 

Then  x2  —  y2  =  495, 

and  4  x  —  4  y  =  60. 

From  (2),  x  =  y  +  15. 

Substituting  (y  +  15)  for  x  in  (1), 

y2  +  30?/  +  225  —  y2  —  495. 

Whence  #  y  =  9. 

From  (3)  and  (5),  x  =  24. 

Therefore  the  sides  are  24  feet  and  9  feet. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 


(1) 

(2) 

(3) 

(4) 

(5) 
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8.  Let  x  and  y  equal  the  dimensions  in  rods. 

Then 

xy  =  6912, 

(1) 

and 

x2  -f  y1  —  14,400. 

(2) 

(2)  +  (1)  •  2, 

x2  +  2xy  +  y2  =  28,224. 

(3) 

Whence 

x  T  y  —  i  168. 

(4),  (5) 

(2)  -  (1)  •  2, 

x2  —  2  xy  +  y1  —  576. 

(6) 

Whence 

x  —  y  =  ±  24. 

(7),  (8) 

From  (4),  (5),  (7),  and  (8),  x  =  96. 

y  —  72. 

Therefore  the  perimeter  2  x  +  2  y  is  336  rods. 

9.  Let 

x  =  the  numerator, 

and 

y  =  the  denominator. 

Then 

x  _  2 

(1) 

y  3 

x2  -  44  5 

(2) 

and 

?/2  —  44  ~  14 

From  (1), 

2  y 

x  = - 

3 

(3) 

Substituting  —  for  x  in  (2), 

4 1/2 

14-  y  -396  =  5  y2. 

9 

(4) 

From  (4), 

y  =  ±  18. 

(5) 

From  (3)  and  (5), 

x  =  ±  12. 

Therefore  the  fraction  is 

10.  Let  x  and  y  equal  the  number  of  days,  respectively,  required  by 

each  of  the  two  men 

when  working  alone. 

Then 

1  ,I  =  A 

x  y  24’ 

(1) 

and 

1 

<< 

II 

(2) 

From  (2), 

x  =  ?/  +  4. 

(3) 

Substituting  (y  +  4)  for  x  in  (1), 

1  +!-*-. 

(4) 

y  +  4  i/  24  • 

Whence 

y  =  8. 

(6) 

From  (3)  and  (5), 

X  =  12. 
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11.  Let  x  and  ?/  equal  the  dimensions  in  feet. 

2  x  +  2  y  =  250. 
xy  =  1926. 

From  (1),  x  =  125  —  y. 

Substituting  (125  —  y)  for  x  in  (2), 

y  (125  -y)  =  1926. 

Whence  y  =  18. 

From  (3)  and  (5),  x  =  107. 

Therefore  the  dimensions  are  18  by  107  feet. 


(1) 

(2) 

(3) 

(4) 

(5) 


12.  Let  x  and  y  equal  the  base  and  altitude  in  inches. 
Then  x  =  y  +  8, 


and 


XJ-  =  240. 


Substituting  (y  +  8)  for  x  in  (2), 


y(y  +  8) 


=  240. 


Whence  y=  -  4  +  4  V31. 

From  (1)  and  (4),  x  =  4  +  4  V31. 

Therefore  the  base  is  26.27  inches  and  the  altitude  is  18.27  inches. 


(1) 

(2) 

(3) 

(4) 


13.  Let  x  and  y  equal  the  edges  of  the  respective  cubes. 


Then 

and 

(1)  +  (2), 

Squaring  (2), 

From  (3)  and  (4), 

(3)  +  (5), 

Whence 

From  (2),  (7),  and  (8), 
and 


x3  —  ys  =  316, 
x  —  y  =  4. 
x2  +  xy  +  y1  —  79. 
x2  —  2  xy  +  ?/2  =  16. 

xy  —  21. 
x2  +  2  xy  +  y2  =  100. 

x  +  y  =  ±  10. 
x  =  7, 
y  -  3. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 
(7),  (8) 


Therefore  the  edges  are  7  inches  and  3  inches,  respectively. 


14.  Let  x  and  y  equal  the  sides,  respectively. 
Then  x  +  y  +  Vx2  +  y2  =  80, 


and 


xy 

2 


=  240. 


From  (1), 
Squaring  (3), 


x  +  y  —  80  =  —  Vx2  +  y 2. 
80  x  +  80  y  —  xy  —  3200. 


(1) 

(2) 

(3) 

(4) 
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From  (2), 

xy  =  480. 

(5) 

(4)  +  (5), 

B 

II 

05 

1 

(6) 

Substituting  (46  —  y)  for  x  in  (2), 

46  y  —  y1  =  480. 

(7) 

Whence 

y  =  16. 

(8) 

From  (6)  and  (8),  x  =  30. 

Vx2  -f  y1  =  34. 

Therefore  the  sides  are  16  feet  and  30  feet ;  the  hypotenuse,  34  feet. 


15.  Let  x  and  y  equal  the  dimensions. 


Then 

xy  =  a2, 

(1) 

and 

2x  +  2t/  =  7a. 

(2) 

From  (1), 

a2 

x  =  — 

(3) 

u2 

V 

Substituting  —  for  x  in 

(2), 

y 

2a2  n 

- h  2y  =  la. 

(4) 

Whence 

7  a  ±  a  V33 

V  = 

,  4 

(5) 

From  (3)  and  (5), 

7a  a  V33 

x  - - 

4 

16.  Let  x  equal  the  rate  of  the  boat  and  y  equal  the  rate  of  the  first 
train. 

Then  y  +  10  equals  the  rate  of  the  second  train. 


Then 

30  120 

+  =6, 
x  y  - 

(1) 

and 

120  30  r 

+  —  =  5. 

2/  +  10  x 

(2) 

(1)  -  (2), 

120  120  _ 
y  v  + 10 

(3) 

Whence 

y  =  30. 

(4) 

Then 

2/  +  10  =  40. 

From  (1)  and  (4), 

x  =  15. 

Therefore  the  rate  of  the  boat  is  15  miles  per  hour;  the  rate 

of  the 

first  train,  30  miles  per  hour ;  and  the  rate  of  the  second  train,  40  miles 

per  hour. 
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17.  Let  x  equal  the  number  of  reserved  seats  and  y  equal  the  price  of 
each  reserved  seat. 

Then  xy  +  (x  +  1400)  (y  —  15)  =  49,000,  (1) 

and  xy  =  25,000.  (2) 

From  (1),  2xy  —  15  x  +  1400  y  =  70,000.  (3) 

(3)  -  (2)  -2,  280  y  -  3  x  =  4000.  (4) 

25000 

From  (2),  x  = -  (5) 

„  ,  .  .  25000  .  ...  y 

Substituting - for  x  m  (4), 

"  280 ,-3.  ^  =  4000. 


Whence 

From  (2)  and  (7), 


y 


(6) 

(7) 


y  =  25. 
y-  15  =  10. 
x  =  1000. 
x  +  1400  =  2400. 

Therefore  there  were  1000  reserved  seats  at  25  cents  each  and  2400 
unreserved  seats  at  15  cents  each. 

18.  Let  x  equal  the  units’  digit  and  y  equal  the  tens’  digit. 

Then  (x  +  y)  (10  y  +  x)  =  324,  (1) 

and  10?/  +  x  +  32/-{-3x  =  10x  +  2/.  (2) 

From  (1),  x2  +  llxy  + 10?/2  =  324.  (3) 

12  y  =  6x.  (4) 

5x2 


11  x2 


From  (2), 

From  (3)  and  (4),  x2  + 

Whence 

From  (4)  and  (6), 

Therefore  the  number  is  36. 

19.  Let  x  and  y  equal  the  respective  radii. 


=  324. 

2 

x  =  ±  6. 
y  =  ±  3. 


(5) 

(0) 


Then 

and 

From  (2), 

From  (1), 

From  (4)  and  (3), 
Whence 

From  (4)  and  (6), 


X  +  y  =  31, 

7 rx2  —  7 ry2  =  155  tv. 
x2  —  y2  =  155. 
x  =  31  —  y. 
(31  -  yf  -y2  =  155. 

y  =  13. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 


x  =  18. 

Therefore  the  radii  of  the  two  circles  are  13  inches  and  18  inches. 
20.  Let  x  equal  the  sum  in  dollars  and  y  equal  the  rate  per  cent. 


Then 


lx  =  42, 
100 

(x  +  200)  (y  -  1)  _  4g> 


(1) 

(2) 


and 


100 
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From  (1), 

From  (2), 

From  (3)  and  (4), 
From  (5)  and  (3), 
Whence 

From  (3)  and  (7), 


xy  —  4200. 
xy  +  200  y  —  x  —  200  =  4800. 

-  x  —  200  y  —  800. 

200  ?/2  -  800  y  =  4200. 
y  =  7. 
x  =  600. 


(3) 

(4) 

(5) 

(6) 
(7) 


Therefore  the  principal  is  $600,  and  the  rate  is  7%. 


Then 

and 


(t)  +  (3  + 

ff )2+  ( 


3  + 


14  y 


=  289, 

(1) 

=  2809. 

(2) 

Solving  (1)  and  (2),  x  =  6,  y  =  9. 

Therefore  the  rate  of  the  wheelman  going  north  is  6  miles  per  hour, 
and  the  rate  of  the  wheelman  going  east,  9  miles  per  hour. 


22. 


K 


Q 


First.  A  goes  from  P  to  If,  and  B  goes  from  Q  to  If. 


(A)  r  =  x  (in  miles  per  hour). 
t  =  y  (in  hours). 
d  =  PK  =  xy. 


(B)  r  = 


xy  —  40 


y 


t  =  y. 

d  =  QK  —  xy  —  40. 
Second.  A  goes  from  if  to  Q,  and  B  goes  from  If  to  P. 

xy  —  40 


(A)  r  —  x. 

xy  —  40  _  d 

r 


t  = 


x 


(B)  r  = 
t  = 


y 


xy 2 


d 


d  =  xy  —  40. 
Therefore 


xy  —  40 


xy  —  40  r 
d  =  xy. 


x 


and 

(1)  ‘  (2), 


xy i 


=  2, 

=  8* 


(1) 


xy  —  40 

y 2  =  16. 


(2) 

(3) 


From  (4)  and  (1), 
Then 


y  =  4.  (Root  —  4  rejected.)  (4) 

x  =  20,  A’s  rate. 

xy  —  40  _ 

y  =  10,  B’s  rate, 


y 


PQ  =  2  xy  —  40  =  1 20  miles. 


21.  Let  x  equal  the  rate  in  miles  of  the  wheelman  going  north  and 
y  equal  the  rate  in  miles  of  the  wheelman  going  east. 

4  x\ 2  (  /0  t  4  y\ 2 
3~J 


and 
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23. 


P 

L 


K 


Q 


First.  A  goes  from  P  to  K,  and  B  goes  from  Q  to  K 


(A)  r  —  x(in  miles  per  hour). 
t  —  y  (in  hours). 
d  =  xy. 


(B  )r  = 


300  —  xy 

y 


t  =  y. 

d  =  300  —  xy. 

Second.  A  goes  from  K  to  Q,  and  B  goes  from  K  to  P. 


(A)  r  = 

X. 

(B)  r 

800  —  xz/ 

t  = 

300  —  xy 
■ — — — —  ■  • 

X 

t 

II 

d  = 

300  —  xy. 

d 

800  —  xy 

300  —  xy 

X 

=  xy. 

Therefore 

62. 
u  3’ 

(1) 

and 

xy 2 

300  —  xy 

15. 

(2) 

(1)  •  (2), 

o 

o 

II 

C* 

1 

(3) 

• 

y  =  io. 

(Root  — 

10  rejected.) 

(4) 

From  (4)  and  (1), 

x  =  18, 

A’s  rate. 

Therefore 

300  -  xy  _  10 

B’s  rate. 

y 
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1. 

x2  +  z/2  =  36, 

(1) 

(10 

—  x)2  +  z/2  =  64. 

(2) 

(2)  -  (1), 

— 

20  x  +  100  =  28. 

(3) 

Whence 

x  =  3f . 

(4) 

From  (1)  and  (4), 

v  =  4|- 

2. 


(2)-(l), 

Whence 

From  (1)  and  (4), 


X2  +  y2  =  64? 

(17- x)2  +  z/2  =  225. 

34  x  —  289  =  —  161. 

x  =  8». 

y  =  7tV- 

Therefore  the  altitude  is  7^,  and  the  area  is  60. 

3.  •  x2  +  ?/  =  121, 

(20  -  x)2  +  z/2  =  169. 

(2)  —  (1),  400  —  40  x  =  48. 

Whence  x  =  8%. 

From  (1)  and  (4),  y  =  6|. 

Therefore  the  altitude  is  62-,  and  the  area  is  66. 

i)  7 

CR 


(1) 

(2) 

(3) 

(4) 


(1) 

(2) 

(3) 

(4) 
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4. 

x2  +  y2  =  169, 

(1) 

(14  —  x)2  +  y2  =  225. 

(2) 

(2)  -  (1), 

196-  28  x  =  56. 

(3) 

Whence 

x  =  5. 

(4) 

From  (1)  and  (4), 

y  =  12. 

Therefore  the  altitude  is  12,  and  the  area  is  84. 

5. 

x2  +  y2  —  289, 

(1) 

V 

(12  +  x)2  +  Z/2  =  625. 

(2) 

(2)  -  (1), 

144  +  24  x  =  336. 

(3) 

Whence 

x  =  8. 

(4) 

From  (1)  and  (4), 

y  =  15. 

Therefore  the  altitude  is  15,  and  the  area  is  90. 

6. 

x2  +  y2  —  400, 

(1) 

(16  —  x)2  +  y'2  =  576. 

(2) 

(2)  -  (1), 

256  -  32  x  =  176. 

(3) 

Whence 

/¥»  —  5 

0/  —  2* 

(4) 

From  (1)  and  (4), 

y  =  19.84. 

Therefore  the  altitude  is  19.84. 

7. 

x2  -f  y2  =  100, 

(1) 

(12  —  x)2  +  y2  =  100. 

(2) 

Solving, 

x  =  6,  and  y  =  8. 

Therefore  the  altitude  is  8. 

8. 

x2  +  z/2  =  100, 

(1) 

(21  —  x)2  +  Z/2  =  289.  ^ 

(2) 

Solving, 

x  =  6,  and  y  =  8. 

Therefore  the  altitude  is  8. 

9. 

x2  +  y2  =  900, 

(1) 

(5  —  x)2  +  y2  =  841. 

(2) 

Solving, 

x  =  8.4,  and  y  =  28.8. 

Therefore  the  altitude  is  28.8,  and  the  area  is  504. 

10. 

x2  -f  y2  =  49, 

(4) 

(15  —  x)2  +  y2  =  400. 

(2) 

Solving, 

x  —  —  4.2. 

(This  means  that  x, 

or  FE  in  the  figure  of  Exercise  7  of  the  text,  is 

laid  off  on  FB  to  the  right  of  F  instead  of  to  the  left.) 

Then 

y  =  5.6. 

Therefore  the  altitude  is  5.6,  and  the  area  is  92.4. 
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11-  £C2  +  y2  =  729, 

(19  -  x )2  +  y2  =  900. 

Solving,  y-  26.53  +. 

Therefore  the  altitude  is  26.53,  and  the  area  is  809.2. 

12.  x2  +  (100  -  23)2  =  852. 

Solving,  x  =  36. 

Therefore  the  area  is  ^  •  36  •  123,  or  2214. 


(1) 

(2) 


13.  Let  x  equal  the  third  side,  x  +  14  the  second,  and  y  the  projection 
of  the  third  side  on  the  first. 

16  x  first  side 


Now 


=  144. 


Whence  the  first  side  is  18. 

Then  x2  —  y2  —  256, 

(14  +  x)2  =  256  +  (18  -  y)2. 

From  (1)  and  (2),  7x  +  9?/  =  32. 

From  (3)  and  (1),  x2  +  14  x  —  680  =  0. 

Whence  x  =  —  34,  20.  (Root  —  34  rejected. 

x  +  14  =  34. 


(1) 

(2) 

(3) 

) 


Therefore  the  three  sides  are  18,  34,  and  20. 

14.  From  the  Hints,  — — —  = - - _ , 

80  -  y  102  -  x 

x2  +  y2  =  100. 


2. 

3. 

4. 

5. 

6. 
7. 
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l  =  1  +  7 . 3  =  22.  8.  I  =  Vs  +  5 . 3  V3  =  16  V3. 

Z  =  16  +  10.(— 6)=  — 46.  9.  Z  =  3  V5  +  7  (—  2  Vfi)  =  —11  V5. 

I  =  a  +  20  •  3  a  =  61  a.  10.  Z  =  5  +  a  +  7  (2  +  2  a)  =  19  +  15  a. 
l=9x+ 15(— 8)x=  — 111®.  11.  Z1  =  0  +  11(— 5x  +  2)  =  -55®  +  22. 
^  ^  (  j)  =  ^2  =  ( —  5  x  +  2)  =  —  95®  +  38. 

l=-  i  + 10.^  =  ^  12 .  Z=V«+3  +  9(4Va  +  4)  =  37Va  +  39. 

13.  Zx  =  9  Va  —  3+9  (—  4  Va  +  3)  =  —  27  Va  -f  24. 

Z2  =  9Va  —  3  +  19  (—  4  Va  +  3)  =  —  67  Va  +  54. 

14.  Z  =  — -  +  13  •  2  V®  =  261  Vx. 

2 

15.  lt  =  V3  +  8  V3  =  9  V3. 

Z2  =  V3  +  11  V3  =  12  V3. 

16.  Zj  =  ^  +  1  +  7  (V®  +  l)  =  71  V®  +  8. 

A 

L  =  —  +  1  +  15  (Vx  +  l)  =  15|  V®  +  16. 

2 


17.  Z  =  _  12  +  14  f  7  - 


=  86- 


26  Va 


3 


3 


3 
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18.  I  =  a  +  28  d.  20 .  I  =  a  +  (m  —  2)  d. 

19.  I  =  a  +  (ra  —  1)  d.  21.  I  —  a  +  (n  —  3)  5  =  a  +  5  n  —  15. 

22.  I  =  -JL  +  (n  —  6)  •  2  V3  =  V3  +  2  V3n  -  12  V3  =  2  V3n-  11  V3. 

V3 

23.  Z  =  V5  -_1  +  (n  -  4)  (VE  —  l) 

=  V5— l+(n  —  4)V5— n  +  4 
=  (n  —  3)  V5  —  n  +  3. 

1  a  —  2  1  na  —  2n  —  a  +  2  (n  —  1) a  +  3  —  2 

24.  I  =  -  +  (n  -  1) - =  -  +  - -  1 - 


a 


a 


a 


a 


a 


25. 


d  =  ^-2  =  10. 


Seventh  term  =  2  +  6-10=;  62. 

nth  term  =  2  +  (n  —  1)  10  =  10 n  —  8. 

26.  d  =  s  —  r. 

Third  term  =  r  +  2(s  —  r)  =  2s  —  r. 

nth  term  =  r  +  (n  —  1)  (s  —  f)  =  2  r  +  n  (s  —  r)  —  s. 

27.  The  edges  of  the  box  are  n,  n  +  2,  and  n+4,  respectively. 

Sum  of  the  edges  =  4  n  +  4  (n  +  2)  +  4  (n  +  4)  =  12  n  +  24. 

Area  of  the  faces  =  2  n  (n  +  2)  +  2  n  (n  +  4)  +  2  (n  +  2)  (n  +  4) 

_  2  n^  +  4  n  +  2  n2  +  8  n  +  2  n2  +  12  n  +  16 
=  6n2  +  24  n  +  16. 

Volume  =  n  (n  +  2)  (n  +  4)  =  n3  +  6  n2  +  8  n. 

28.  a  =  16. 

d  =  32. 

^=16  +  11-32  =  368. 

Z2  =  16  +  (n  -  1)  32  =  32  n  -  16. 

29.  Let  the  units’  digit  =  x  —  d, 

and  the  tens’  digit  =  x, 

and  the  hundreds’  digit  =  x  +  d. 

x  —  d  +  cc  +  x  +  cZ  —  24. 

x  =  8. 

(x  -  d)2  +  x2  +  (x  +.  d)2  =  194. 
x2  —  2  dx  +  d2  +  x2  +  x2  +  2  dx  +  d2  =  194. 

3  x2  +  2  d2  =  194. 

Prom  (1)  and  (2),  192  +  2  d2  =  194. 

d2  =  1. 
d  =  ±  1. 
x  —  d  =  7  or  9. 
x  +  d  =  9  or  7. 

Therefore  the  number  is  789  or  987. 


(1) 


(2) 
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3  +  15  n 
1.  Mean  =  — - —  =  n. 


Progression  =  3,  9,  15 

2. 


_  3  +  27  1  - 

Mean  = - =  15. 


Progression  =  3,  15,  27. 

h  +  6h 


3. 


Mean 


=  3  h. 


Progression  =  /i,  3  h,  5  h. 

to  +  n 


4. 


Mean  = 


to  +  n 

Progression  =  to,  — - — •>  n. 


5.  8  =  2  +  (4  1 )  d. 

3  d  =  6. 

d  =  2. 

Progression  =  2,  4,  6,  8. 

6.  29  =  5  +  (4  —  l)d. 

3d  =  24. 

d  =  8. 

Progression  =  5,  13,  21,  29. 

7.  217  =  49  + (4- l)d. 

3d  =  168. 

d  =  56. 

Progression  =  49, 105, 161,  217. 

8.  x  +  6y  =  x  +  (4-  l)d. 

3  d  =  6y. 
d  —  2y. 

Progression  =  x,  x  +  2  ?/,  x  +  4  ?/, 
x  +  6y. 

9.  3  ?/  =  x  +  (4  —  l)d. 

3d  =  3  y  —  x. 

^  3t/-x 

3y  +  2x  6?/  +  x 
Progression  =  x, - - — » — g  ’ 

32/. 


10.  +  (4  ■ —  1)  d. 

3d  =  k  —  h. 


Progression 


,  2h  +  k  h-{-2k 

—  h, - ^  i  . 

’  3  3 


11.  34  =  10  +  (5  -  l)d. 

d  =  6. 

Progression  =  10,  16,  22,  28,  34. 


12.  31  =  —  5  +  4d. 

d  =  9. 

Progression  =—  5,  4, 13,  22,  31. 

13.  44x  =  —  12x  +  4d. 

.  d  =  14  x. 

Progression  =  —  12  x,  2x,  16  x, 
30  x,  44  x. 


14.  k  =  h  +  4  d. 


3  h  k  h  +  k 

Progression  =  h,  — - —  ?  — - — » 
°  4  2 

/i  -j-  3  k  , 

— — - •)  K/% 

4 


15.  131=-13  +  8d. 

d  =  18. 

Progression  = —  13,  5,  23,  41,  59, 
77,  95,  113,  131. 

16.  +6=-§  +  6d. 

d  =  3. 

Progression  =  —  |,  4’  'JTi 

2  a  3  7.  4  6 

3  1  3  ’  ^ 

17.  18  V5  =  —  2_V5  +  5d. 

d  =  4  V5. 

Progression  =  —  2  V5,  2  a/5, 

eVs,  10  Vs,  14  Vs,  18  Vs. 
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18.  13  a  +  96=7a  —  36  +  6  d. 

d  =  a  +  2  6. 

Progression  =7a- 36,  8a-  6,  9a  +  6,  10a  +  36, 11  a  +  56,  12a  +  76, 
13  a  +  96. 

27 

19. 


2V3 


-  =  Vs  +  7  d. 


d  = 


Vs 


Progression  =  Vs,  ,  2 V3,  ,  3 V3, 


4V3, 


27 

2V3 


20. 


4  V3  -  6  = 


—  +  3  d. 


d  = 


1-  V3 
11  V3  -  9 
6 


Progression 


V3  — 9  13  V3  —  27 


—  5 


/—'o'  a  ’  ~  6. 

1-V3  3  6 

21.  The  average  velocity  equals  the  arithmetical  mean. 

25  +  15  _ 

- - - =  20  miles  per  hour. 


Since 


22. 


m  = 

Distance 


Rate 


=  Time,  —  =  ~  hour,  or  3  minutes. 

2U  jj\j 


64  4-  96 

Mean  velocity  =  — - - =  80  feet  per  second. 


It  will  fall  80  feet  during  the  third  second. 

0  4-  32 

23.  Mean  velocity  =  — - —  =  16  feet  per  second. 

A 

The  body  falls  16  feet  during  the  first  second,  and  during  the  second 
,  ..  -  „  32  +  64 

second  it  falls - ! - ,  or  48  feet. 


24. 

6=1  +  19-2 
1  +  39 

- =  20  inches 

2 

25. 

l  =  58  +  14  - 

n/r  58  +  86 

Mean  =  = 

2 

26. 

1  =  32  +  11  - 

,,  0  +  384 

2  - 

27. 

37  =  1+  9  d. 

=  192  feet  per  second. 


d-  4. 


Progression  =  1,  5,  9,  13,  17,  21,  25,  29,  33,  37  inches. 
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1.5=  |(2.2  +  7. 4)  =  128. 

2.  S  =  +f(2  -  8  +  9  -  5)  =  305. 

3.  S  =  |(2  +  8- 11)  =  405. 

4.  S  =  +£  (34  +  14  -  3)  =  570. 

5.  S  =  2£[ 200 +  19 (-5)]  =  1050. 

6.  5=  |(4 +  7-2)  =  72. 

7.  S  =  ^  (2  +  9  -  8)  =  370. 

8.  S  =  (-  16  +  9  ■  4)  =  100. 

9.  5  =  J/(2  +  17  -4)  =  630. 

10.  5  =  -\°-  [20  +  19  (-  2)]  =  -  180. 
18. 

Whence 


11.  £  =  +£(2  +  11-  J)  =  45. 

12.  S  =  [30  +  11  -  (—  f)]  =  15. 

13.  8  =  ^{2  +  99  - 1)  =  5050. 

14.  5  =  (4  +  99- 2)  =  10, 100. 

15.  s  =  -Mp-(2  +  99  -  2)  =  10,000. 

16.  5  =  -[4  +  (n-l)2]  =  n(n  +  l). 

2 

17.  £  =  -  [2  +  (n  —  1)  2  ]  =  n2. 


538  =  248  +  (n  -  1)  2. 
n  =  146. 

5  =  -4-£(248  +  538)  =  57,378. 


19.  861  =  -[2  + (n- 1)1]. 

2 

n2  +  n  =  1722. 

n  +  h  ~  i 

n  =  41  or  —  42.  (Root  —  42  rejected.) 


7? 

20.  242  =  -[14+  (n-  1)3]. 

2 

3n2  +  11  n-  484  =  0. 

(3  n  +  44)  (n  —  11)  =  0. 

n  =  11  or  —  (Root  —  rejected.) 

21.  372  =  ~[180  +  (n—  1)2]. 

2  n2  +  178  n  =  744. 
n2  +  89  n  -  372  =  0. 

(n  +  93)  (n  —  4)  =  0. 

n  =  4  or  —  93.  (Root  —  93  rejected.) 

The  terms  are  90,  92,  94,  96. 


22. 


23. 


22  =  —  2  +  6  d. 
d  =  4. 

Z  =  —  6  +  10  •  4  =  34. 

a=*^  +  (t_i)£=l) 
2\a  a  / 

t  /2  +  at  —  a  —  2  £  +  2\ 

“2\  a  / 

t  (at  —  a  —  2 1  +  4) 


2  a 
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24.  Given  l  =  25,  a  =  1,  and  d  =  4  ;  to  find  n  and  s 
25  =  1  +  (n  —  1)4. 
n  =  7. 


n 


s  =  -(l+25). 


s  =  91. 


25.  Given  a  =  —  20,  d  =  11,  and  s  =  216  ;  to  find  n  and  l. 

n .  7.  ,  432  +  20  n 

216  =  -  (—  20  +  A,  or  l  = - . 

2  n 

l  =_  20  +  (n-  1)11,  or  1  =  lln-  31. 

From  (1)  and  (2), 


432  +  20  n 


11  n  -  31. 


n 


11  n2  -  51  n  -  4.32  =  0. 
(lln  +  48)  (n  —  9)  =  0. 


Then  from  (2), 


n  —  9  or  —  f  f . 

1  =  6  8. 


(1) 

(2) 


(Root  —  f  f  rejected.) 


26.  Given  d  =  —  9,  n  =  15,  s  =  0  ;  to  find  a  and  l. 

0  =  Aj6-  (a  +  Z),  or  a  =  —  l. 

I  =  a  +  14  •  (—  9)  or  a  =  l  +  126. 
From  (1)  and  (2),  —  l  =  l  +  126. 

l=- 63. 

From  (1),  a  =  63. 


(1) 

(2) 


27.  Given  a  =  h,  n  =  n,  and  d  =  k  —  h  ;  to  find  S„. 


n 


«»=  o[2A+(»-l)(fc-A)] 

A 

_  3  nh  kri 2  kn  hn 2 
“  ~2~  +  ~2  2  2~  * 


28.  Given  s  =  9  h,  a  =  12  —  10  h,  and  n  =  9  ;  to  find  l  and  d. 

9  h=  |(12-10A+  l). 

From  (1),  l  =  12  h  —  12. 

Again,  l  =  12  —  10  *  +  8  d. 

Then  from  (2)  and  (3), 

12  —  10*  +  8  <2  =  12  *  —  12. 

8  d  =  22*-  24. 

„  11  *-12 
d  - - 


(1) 

(2) 

(3) 

(4) 


2  =  12*-  12. 


From  (2), 
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29.  Given  s  =  66  V3,  a  =  —  4  Vs,  and  d  =  2  V3  ;  to  find  n  and  l. 

66  V3  =  -  (—  4V3  +  0  or  l  =  — 2-^  +  4  n . 

2  n 

_  l  =  - 4V3  +  (n-  1)2 V3. 

Then  132V3  +  4V3n=_4V§  +  (n_l)2V5 

n2  —  5ft  —  66  =  0. 

(n-  11)  (n+  6)  =  0. 

ft  =  11  and  —  6.  (Root  —  6  rejected.) 

I  =  -  4V3  +  10  •  2  V3  =  16  V3. 

30.  S  =  \2  (1  +  12) 

=  78  in  a  12-hour  day. 

2  x  78  =  156  in  a  24-hour  day. 

31.  (a)  15  miles  per  hour  equals  22  feet  per  second. 

I  =  a  +  (ft  —  l)d. 
i  =  22  +  (n-l)(-i). 
l  ft  =  22,  n  =  44. 

(b)  s=-v-(  22 +  i) 

=  495  feet. 

# 

32.  (a)  Given  a  =  3,  d  =  8,  and  n  =  30. 

£  =  3  +  29  •  8  =  235  inches  passed  over  dur¬ 
ing  the  thirtieth  second. 

The  rate  is,  however,  235  +  4  inches  per  second,  or  19{|  feet  per 
second  at  this  time,  for  to  gain  8  inches  during  the  last  second  the  car 
must  be  going  4  inches  faster  at  the  close  of  the  second  than  its  average 
rate  during  that  second. 

(6)  5=^0  (3  +  235) 

=  3570  inches,  or  297^  feet. 


33.  Given  a  =  24,  d  =—  and  l  =  h- 

i  =  24  +  (n-l)(-  i). 

1  =  48  +  1  —  ft. 
n.  =  48. 

5  =  -4^  (24  +  ^) 

=  24  •  24),  =  588  inches  fallen. 

In  rebounding  the  ball  covers  564  inches,  making  a  total  distance 
passed  through  of  1152  inches,  or  96  feet. 

CR 
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34.  Let  the  digits  be  3,  3  +  d,  and  3+2  d. 

100- 3  + 10(3  + d)  +  3  + 2d  =  20^(9+ 3d). 

666  +  24  d  =  369  +  123  d. 

99  d  =  297. 
d  =  3. 

3  +  d  =  6. 

3  +  2d  =  9. 

The  number  is  369. 

35.  Given  a  =  60  x  12,  d  =  75,  and  n  =  10. 

I  =  a  +  (n  —  1)  d. 

I  =  720  +  9  •  75  =  1395,  or  $1395. 

S  =  -hf-  (720  +  1395) 

=  10,575,  or  $10,575. 

36.  Given  a  =  200,  d  =  .06  of  200,  and  n  =  6. 

flf=  J  [400+  6  (TJTx  200)] 

=  1380,  or  $1380. 

37.  Given  S  =  555  feet,  a  =  16  feet,  and  d  =  32  feet. 

£  =  -  [2  a  +  (n  —  1)  d] . 

A 

71 

555  =  -[32  + (ri -1)32]. 

ft2  =  -5y5£-. 

ft  =  ±  5.8896.  (Root  —  5.8896  rejected.) 
I  =  16  +  4.8896  •  32  =  172.45  + . 

Velocity  at  end  of  time  =  distance  passed  during  last  second  +  16  feet 
=  188.45  feet  per  second. 

38.  Given  S  =  256,  a  =  16,  and  d  =  32. 

71 

256  =  -[32  + (ft -1)32]. 

2 

32  ft2  =  512. 

n  =  ±  4.  (Root  —  4  rejected.) 

I  =  16  +  3(32)  =  112. 

From  Exercise  37  the  final  velocity  will  be  128  feet  per  second. 

39.  In  8  =  -[2  a  +  (ft  —  1)  d],  here  n  =  £,  d  =  32  =  g,  and  a  =  16  =  -  • 

2  2 

Substituting  these  values  in  the  above,  we  have 

s  =  ^[9  +  (t-  !)<?]  =  +  tg  -  g)  = 
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40.  Given  n  =  §  =  3,  a  =  16,  and  d  =  32. 

I  =  16  +  2  •  32  =  80. 

S=  §  (3-6  +  80)  =  144. 

Velocity  =  80  +  16  =  96  feet  per  second. 

A’s  rate  =  20  miles  per  hour. 

B’s  rate  =  30,  26,  22,  18,  etc.,  miles  per  hour. 
x  =  number  of  hours  which  must  elapse. 
20  x  =  number  of  miles  traveled  by  A, 

id  ^  [60  +  (x  —  1)  (—  4)]  =  number  of  miles  traveled  by  B. 

Therefore  20  x  =  -  [60  +  (x  -  1)  (-  4)] . 

2 

20  x  =  30  x  —  2  x2  +  2  x. 

2x2  —  12  x  =  0. 

x  =  0  and  6. 

They  are  together  at  the  start  and  again  6  hours  later. 


41. 

Let 

Then 
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2.  Given  a  =  1,  r  =  2,  and  n  —  1=7. 
Then  t8  =  1  •  27  =  128. 


3.  Given  a  =  3,  r  =  2,  and  n  —  1  =  9. 
Then  t10  =  3  •  29  =  1536. 


4.  Given  a  =  3,  r  =  §,  and  n—  1  =  7. 

.  Then  «8  =  3.(§)f  =  MS. 

5.  Given  a  =  7,  r  =  —  2,  and  ft  —  1  =  11. 

Then  =  7  •  (-  2)11  =  -  14,336. 

6.  Here  £9  =  15  •  (—  ^)8  =  2T58y 

7.  Here tn  =  12 a*.  (|)»  =  ^a2. 


8.  Here  t6 


2  c3  /  5  \5_  625 

~6~  '  \2  c3/  ~  ~  16ci2  * 


9.  Here  t8  =  4  V2  • 


V2n 


64 

128 


1 

2 


10.  Here 

11.  Here  t20 


— U:-  (V2)6  =  2  V2. 
2  V2 

$4.12(1.01)  (1.01)19 
=  $4.12(1.01)20. 
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12.  Given  ( n  —  l)th  term  =  ar"-2 
(n  —  2)th  term  =  ar*-3. 

(n  —  3)th  term  =  arn_4. 

(n  +  l)th  term  =  ar”. 

(n  ±  2)th  term  =  ar”  +  1. 


n 

13.  Given  a  —  m  and  r  =  —  • 

m 

.  ?i2  n3 

Progression  =  m,  n,  — ,  — , 

m  mz 
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1.  Given  a  =  21,  n  =  4,  and 
£4  =  168. 

Then  168  =  21  •  r3. 
r3  =  8. 

r  =  2,  -  1  ±  V— ~3. 

The  imaginary  roots  are  rejected. 
Progression  =21,  42,  84,  168. 

2.  Given  a  =  15,  n  =  4,  and 
£4  =  405. 

Then  405  =  15  •  r3. 

r3  =  27.  _ _ 

3±V~3 
r  =  3, - - - 

The  imaginary  roots  are  rejected. 
l‘rogression  =  15,  45,  135,  405. 

3.  Given  a  =  3,  n  =  5,  and 

£5  =  243. 

Then  243  =  3  •  r4. 

r4  =  81.  _ 

r  =  ±  3,  ±V—  9. 

The  imaginary  roots  are  rejected. 
Progression  =  3,  ±9,27,  ±81,  243. 

4.  Given  a  —  9,  n  =  3,  and 

£3  =  81. 

Then  81  =  9  •  f2. 
r2  =  9. 
r  =  ±  3. 

Progression  =  9,  ±  27,  81. 

5.  Given  a  =  a12,  n  =  3,  and 
£3=  a20. 

Then  a20  =  a12r2. 
r2  =  a8, 
r  =  ±  a4. 

Progression  =  a12,  ±  a16,  a20. 


6.  Given  a  =  —  9,  n  =  5,  and 
£5  =—  144. 

Then  — 144=  (—  9)r4. 

144 


r4  = 


9 


r  =  ±  2,  ±  2  V— T. 

The  imaginary  roots  are  rejected. 
Progression  =  —  9,  ±18,  —  36, 
±  72,  -  144. 

7.  Given  £4  =  16,  n  =  5,  and 
£g  =  256. 

Then  256  =  16  r4. 

r4  =  16.  _ 

r  =  ±  2,  ±  2  V  —  1. 

The  imaginary  roots  are  rejected. 
Tenth  term  =  256  •  (±  2)2 
=  1024. 

8.  £2  =  ar  =  4  V3.  (1) 

£5  =  ar4=|.  (2) 

(2)  (1)»  V3 


r  = 


27 

v73 


and  two  imagi¬ 


nary  roots,  which  are  rejected. 

6  /— 

First  term  =  4  V 3  h - =  12  "\/3! 

3 

9.  Here  a  =  a,  n  =  3,  and  £3  =  c. 
£  =  c  =  ar2. 


r  =  ± 


Jc-=±lv^. 

X  a  a 


Therefore  the  means  are 
±1  /~ 


a 


a 


Vac  =  ±  Vac. 


v 
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10.  Given  a  =  a,  n  =  4,  and 


t4  =  c. 

Then  tl  —  a  =  a , 
and 

(2)  (1), 


£4  =  ar3  —  c. 


(1) 

(2) 


By  factor  theorem, 

(r  —  3)  (3  r2  +  9  r  —  1)  =  0. 

-  9  ±  v93 


r  =  3, 


6 


r3  =-■ 
a 


r  — 


■El 

Ya  a 


=  -  Va2c 


and  two  imaginary  roots,  which  are 
rejected. 

Progression  =  a,  -V a2c,  V7 ac2,  c. 

11.  Given  a  =  A,  n  =  5,  and 
C  =  A:. 

5  A:  =  Ar4. 

k 


,4  _ 


A 


4/fc 


1  4  / 


r=i;-\7-=d;-^/'  A3  A; 
V  A  A 

and  two  imaginary  roots,  which  are 
rejected. 

Progression  =  A,  h?k,  V hk , 

±  AA;3,  A:. 

12.  Let  a  =  the  first  term, 
and  ar3  =  the  fourth  term. 
a  +  ar 3  =  56.  (1) 

ar  =  6.  #  (2) 

Substituting  from  (2)  in  (1), 

— h  6  r2  =  56. 


Then  a  =  2,  27±3V93. 

The  first  progression  =  2,  6,  18, 
54,  ... . 

The  second  and  third  progres¬ 
sions  =  27  ±  3  V93,  6,  —  9  ±  V 93, 
29  ^  3 V93,  .... 

13.  (a)  AD  =  V 4  -9  =  6. 

(5)  DC  =  BC-BD  =  18. 

AD  =  V3  -18  =  3V6. 

(c)  Let  DD  =  x, 
and  DC  =  25  —  x. 

10  =  Vx(25-x). 

100  =  25x-x2. 
x1  —  25  x  +  100  =  0. 

x  —  20  or  5. 

Then  25  —  x  —  5  or  20. 


14.  (a)  AB  =  V36  •  4  =  12. 
(6)  AC  —  AD  —  DC. 

Let  x  =  AD  ; 

then  x  —  90  =  A  C. _ 

24  =  Vx  (x  —  90) . 
x2  —  90  x  —  576  —  0. 


3r3  —  28r  +  3=  0. 


(x  —  96)  (x  +  6)  =  0. 

x  =  96  or  —  6. 

(Root  —  6  rejected.) 
x  —  90  =  6. 
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2.  Given  a  =  1,  r  =  5,  and  n  =  9. 


1  •  59 


=  488,281. 


1-5 

3.  Given  a  =  2,  r  =—  2,  and  n  =  8. 

2-2(-2)»  =  -510=_170 
8  1 2)  3 

4.  Given  a  —  40,  r  =  and  n  =  7. 
g  _  40  -  40  •(jr_89H_7Qa 
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5.  Given  a  —  — 180,  r  =  —  and  n  —  8. 


Sg  — 


-  180  -  (-  180)  (-  jr)8  _  -  180  +  f  f  _  -  179jlf  _ 


l-(-  \) 


6.  Given  a  =  r  =  §,  and  n=  6. 

_ ~2 

_ 2 

1- 


o  f-§(i)6 

—  i  3 


3 


W-  _ 665 


3 

2i 


—  —  119^ 


-h  48 


7.  Given  a  =  a3,  r  =  a2,  and  n  =  10. 

a3  —  a3  •  (a2)10  _  a3  —  a23 


£ 


10 


1  —  a2 


1-  a2 

8.  Given  a  =  2  V3,  r  =Vs,  and  n  =  7. 

2  V8  -  2  V§ ( Vsy  =  2  V3  -  162  =  78  +  80  v§^ 


1  —  V3 


1-V3 


9.  Given  a  =  4,  r  =  3,  and  =  n. 

4  —  4  •  3n  4(1-  3H) 


Vd 


1-3 


=  -  2(1-  3n). 


10.  Given  a  =  125,  r  = - —  >  and  n  =  n. 

5 


125 


Sn  = 


-(+)'] 


.+^5 

5 


11.  Given  a  =  3,  r  =  4,  and  w  =  n  —  1 . 


8-8.4.-i  =  8(l-4--i)  = 
1  —  4  —  3 


12.  Given  a  =  3,  r  =  —  5,  and  n  —  n. 


Sn  = 


3  [1  —  (—  5)»]  _  1-  (-  6)» 
1  +  5  “  2 


13.  Given  a  =  x,  r  =  4x3,  and  n  =  n  —  2. 

x  [1  —  (4  x3)n  —  2] 


—  2  — 


1  —  4x3 


14.  Given  l  =  arn~~1  and  rl  =  arn. 

a  —  arn  a  —  rl 
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15.  Given  a  =  60,  r  =  and  n  =  6. 

*6  =  6 0  •  (*)« 

=  -V  =  H- 

60-I(V)  69tV  ^ 

SR  = - ------  =  — =  1181  mches. 

6  i-i  4  s 

It  rebounds  five  times  in  all,  or  58 1  inches.  Total  distance  covered  is 

Page  451 


176^  inches. 


2. 


= 


a 


1  —  r 


Sc°  1-i 


=  2. 


3. 

4. 

5. 

6. 

7. 

8. 

♦ 

9. 


S  = 


S  = 


. . =  l=2t. 

i-(-i)  4 


=  t  =  8*. 


!-(-§)  4  '7 

2  _  2-2  _  8  -f  4V2 

S”=  V2_2-V2_  ^ 


=  4  +  2  V2. 


1  - 


„  5  a 

S  = - =  10  a. 

00  1-i 

1 


1  —  x 


_  5  _  25  _  25(5  +V5)  _  5(5  +V5) 


V5  5  —  V5 


20 


£  = 


cc 


1  _  i  x  —  1 


10.  .121212  .  •  •  =  yYu  +  tttVuo  + 


1  2 

n  T  f)  (T  —  4 

S"-Wfa'3S' 


11.  .666  •  •  •  =  +  thd  +  TT^oa 


2 

3- 


o  _  Tt) 

00  1 _ I_ 

1  1  0 

12.  .151515  •  •  •  =  TV5o  +  ToVho  +  To<j(yWo 
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13.  .3232  .  • .  =  + 

3  2 
TOO 


So o  = 


3  2  i 
TOOOO  + 

32 


3  2 

TOOOOOO 


1  _  1 
1  TOO 


99 


14.  25.2727  •  •  •  —  25  +  y2^  +  T7$JOO  +  TOtfoVoo 

_3 

n* 


So 


2  7 
TOO 


1—  TO 


(JTJ 


25  +  y3y  —  25y3y. 


15.  .71515  -  -  -  = 

Soo  = 

7  4-1- 
TO  +  OO  ~ 


7 

1  0 


+ 


15  i 

T (JO  (J  + 


15  i 

too  ooo  + 


TOOOO OOO 


1  o 

TO  0O 

1  —  1 

1  TOO 
1  1  8 
TOO- 


1 

66 


16.  .3108108-.. 

Soo 

3  i_  2 
TO'  TOO 


3  i  108  i 
TO  +  TOOOO  + 

TOOOO  _  _2_ 
1  ~  TOOO 


10  8 

TOOOOOOO 


115  - 
STO¬ 


SS 
7  0 " 


17.  Here 


a  = 


5 


Soo  — 


80  and  r  =  y9^. 
400 


1  _  9  9 

1  TOO 


=  40,000  feet. 
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1.  Let  a,  ar,  and  ar2  be,  respectively,  the. hundreds’,  the  tens’,  and  the 
units’  digit. 

a  +  ar  +  ar2  =  13. 


100  a  +  10  ar  +  ar 2  9 

-  -  10  *T“  -  ' 

13  13 

From  (1),  a(l  +  r  +  r2)  =  13. 

From  (2),  a (100  +  10  r  -J-  r2)  =  139. 
Dividing  (3)  by  (4)  and  simplifying, 

126  r2  +  9r-  1161  =  0. 

14  r2  +  r-  129  =  0. 

(14  r  +  43)  (r-  3)  =  0. 

r  —  3,  —  f  t- 

Substituting  in  (1),  a  +  3a  +  9a  =  13. 

a  =  1. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(Root  —  f  |  rejected.) 


The  number  is  139. 
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2.  tn  =  ar n~1. 

tn  =  1  •  2io  =  1024. 

Zn  =  a  +  ( n  —  1)  d. 
ln=  1  +  10  •  100  =  1001. 
1^2?  ~  .977+,  or  97.7+%. 


3. 


Sn  = 


S10  = 


a  —  arn 
1  —  r 
1  _  1 . 2i° 


1 


-  1023 

-  1 


=  1023. 


n 


S  =  -  [2  a  +  (n  —  1)  d] . 

2 

S  =  5(2  +  9  .  100)  =  4510. 
The  ratio  is  1023  :  4510. 

1023  —  93  nr  99 

55X0  —  4TTJ’  °r 


4.  (a)  The  amount  of  $500  put  at  interest  for  three  years  at  6%, 
interest  compounded  annually. 

(5)  The  amount  of  $500  at  interest  for  five  years  at  5%,  interest  com¬ 
pounded  annually. 

(c)  The  amount  of  $500  at  interest  for  six  years  at  3%,  interest  com¬ 
pounded  annually. 

5.  100- (1.04)3  =  $112.49.  6.  100 (1.03)4  =  $112.55. 

100  •  (1.04)6  =  $121.67.  100  (1.03)6  =  $119.41. 


7.  Here  a  =  200,  r  =  1.04,  and  n  =  5. 

c  _  a-  arn  _  200-200(1.04)5 
Sn~~lZ7~  1-1.04 
o  200  -  200(1. 04)10 


-43.3305  _ 

-.04 


1083.26. 


9.  M1+-^=p. 

(1  +  r)w  —  1 

1000  X. 06  (1  +. 06)3  10 

(1+. 06)3-1 


10. 


Sr  (1  +  r)n 
(1  +  r)n  -  1 
2000  x  .05  (1  +  .05)5 
(1  +  .05)5-l 
100  •  1.27628 
1.27628-1 


=  $461.95. 


CR 
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11.  Here  a  =  10,000,  r  =  90%,  and  n  =  7. 

trj  =  10,000  •  (.90  )6  =  15314.41. 

12.  Here  a  =  1,  r  =  §,  and  n  =  5. 

-  1  /2\4  _  _ _ 

8T- 


i5  =  1-(i)4  =  i® 


13.  From  geometry,  FZ)  =  BE  =  FE  —  Gff  =  etc. 

2  2  2  2 

It  follows  from  the  above  that  the  perimeter  of  each  successive  triangle 
will  be  one  half  that  of  the  triangle  just  outside  it. 

Hence  the  successive  perimeters  form  the  terms  of  a  geometrical  pro¬ 
gression  in  which  r  is 

If  AB  =  5, 

then  perimeter  ABC  =  15. 

The  progression  is  15,  4^,  etc. 

lo 


Then 


S  = 


1  “  \ 


=  30. 


14.  HG  —  \  of  diagonal  A  C.  (See  Exercise  13,  above.) 

But  AC  =  DC  V2.  (The  diagonal  of  a  square  equals  its  side  x  V2.) 

TTn  DC^2  A1  ____  HGV  2 

Then  HG  = - Also  MN  = - ,  etc. 

2  2  - 

i  Trnw  •  .  ABCD  x  V2 

Then  perimeter  HGFE  =  perimeter - - - , 


and 


,2 

HGFE  V2 

perimeter  MNBL  =  perimeter -  etc. 


The  perimeter  of  each  square  after  the  first  equals  the  perimeter  of 

V  2  1 

the  preceding  square  multiplied  by - or  — -  •  Therefore  the  successive 

2  V2  1 

perimeters  form  the  terms  of  a  geometrical  progression  in  which  r  =  — -  • 
If  AB  =  4,  then  _  _  "  _  V2 

16  _  16  _  I6V2  _  16V2(V2  +  l)  _  32  +  16  V2 

1 


S  = 


1- 


_L  V2- 1  V2  - 1  ( V2  - 1)  (V2  + 1) 

V2  V2 


=  32  +  16(1.4142  +  )  =  54.627. 
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1.  (a  +  by  =  a 7  +  7  a%  +  21  a562  +  35  a463  +  35  a364  +  21  a265  +  7  a&6  +  67. 

2.  (a  —  l)6  =  a6  —  6  a5  +  15  a4  —  20  a3  +  15  a2  —  6  a  +  1. 

3.  ( a  +  l)7  =  a'1  +  7  a®  +  21  a5  +  35  a4  +  35  a3  +  21  a2  +  7  a  +  1. 

4.  (a  +  2)s  =  a5  +  10  a4  +  40  a3  +  80  a2  +  80  a  +  32. 

5.  (a  +  3) 6  =  a6  +  18  a5  +  135  a4  +  540  a3  +.  1215  a2  +  1458  a  +  729. 

6.  (2  —  a)7  =  128  -  448  a  +  672  a 2 -  560  a3  +  280 a4 -  84  a5  +  14  a3 -  a7. 
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7.  (a  +  6)21  =  a21  +  21  a206  +  210  a4962  +  1330  a4863. 

8.  (a  +  6) 30  =  a30  +  30  a296  +  435  a2862  +  4060  a27 63. 

9.  (a  +  l)82  =  a32  +  32  a31  +  496  a30  +  4960  a29. 

10.  (a  -  2)25  =  a25  -  50  a24  +  1200  a23  -  18,400  a22. 

11.  (a2  +  2  6)5  =  (a2)5  +  5  (a2)4  (2  b)* 1  +  10  (a2)8  (2  6)2  +  10  (a2)2  (2  6)3 

+  5  (a2)1  (2  5)4  +  (2  6)5 

=  a10  +  10  a86  +  40  a662  +  80  a463  +  80  a264  +  32 


12.  (a2  +  2)6  =  (a2)6  +  6  (a2)8  •  21  +  15  (a2)4  •  22  +  20  (a2)3  -  23 

+  15  (a2)2  •  24  +  6  (a2)1  •  26  +  26 
=  a12  +  12  a10  +  60  a8  +  160  a6  +  240  a4  +  192  a2  +  64. 

13.  (a2  -  2  6) 7  =  (a2)7  -  7  (a2)6  (2  6)  +  21  (a2)5  (2  6)2  -  35  (a2)4  (2  6)3 

+  35  (a2)3  (2  6) 4  -  21  (a2)2  (2  6)5  +  7  (a2)4  (2  6)6  -  (2  6) 7 
=  a14  -  14  a12b  +  84  a4062  280  a863  +  560  a664  -  6  72  a455 

+  448  a266  —  128  b7. 


14. 


15. 


/a2  +  1\5_  (a2  +  l)5  _  a10  +  5 a8  +  10 a6  +  10 a4  +  5 a2  +  1 

\  b  )  ~~  b5  “  65 

/a2  -  1\6_  (a2  —  l)6 
\  a3  /  “  a18 

a42  _  6  a40  +  15  a8  -  20  a6  +  15  a4  -  6  a2  +  1 

a18 


1  6  15  _  j2.0  +  li  _  A  +  JL 

~  a6  ~  a8  +  a49  a42  a44  a46  +  a48  ’ 

16.  (a2  +  3  ft)20  =  (a2)20  +  20(a2)49(3  6)4  +  190(a2)48(3  6)2  +  1140(a2)47(3  5)3 

=  a40  +  60  a386  +  17  1  0  a8662  +  30,780  a3463. 

17.  (a2  —  3  62)40  =  (a2)40  —  10  (a2) 9 (3  62)4  +  45(a2)8(3  62)2-  120  (a2)7(3  52)3 

=  a20  -  30  a4852  +  405  a4664  -  3240  a4466. 

=  a30  -  SOa^QV  435  a28  Q"-  4060 «27Q 


=  a30  _  30  a23  +  435  a26  _  4060  a24 

&\4 

-)  +  190 


190  a46  1140  a44 

+  + 


546 


644 


-  56 
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2L  (I + 


a2  2  62\ 12 
b3  +  a4  / 


2\  12 


=  W)  +12 


©ue>-©I0O2+- 


a 


24 


a 


18 


a12 


a6 


22.  ^ 


=  —  +  24  —  +  264  —  +  1760 

b 36  6 31  ft23  ^  ft21 

3  x5  2  ?/15\6 
i/3  9  x12/ 

/3x5\5  /3  x5\4/2  ?/15\i  /3  x5\3/2  ?/15\2 


Y-  5  /5^\4/^L6\1+  io  /3*5Y/2yljY  10  /3  x5\2/2  ^i5y 
/  \  ?/3  /  \9  x12/  \  2/3  /  \9  x12/  \  y3  )  \9  x12/ 


y 

23.  ^  +  25) 
\  2/  *  / 


\  2/ 

243  *25  QQ^s  |  40^21  80  ?/39 

3x9  81  x26 


15 


12 


y 


+  121 


Vx 

,  y 


m 


+  661 


V 


V ys 


x 


+  220 


mg 


x6  12x2  66x3  220x2 

—  _j - -| - j- - , 

V 12  y 9  „¥ 


-K)” 


\n/ 


'  J\  2 

vny 


+ 


n  (n  —  1)  (n  —  2) 
2  •  3 


•  l”-3  (-! 
n) 


_  1  +  j  +  r^ll  +  fa  “  !)  fa  “  2) 


2  n 


6  n2 


25. 


(a  +  b)n  =  an  +  naw_16  +  - —  an~  262 


n(n—  l)(n  —  2) 

4  - '-1 - '  «n  -  3ft3 

2-3 

n  (n  —  1)  (n  —  2)  (n  —  3) 


+ 

+ 


an  ~  464 


2-3-4 

n(n  -  1)  (n  -  2)  (n  -  3)  (n  -  4)  an_bb^ 


2 -3 -4-5 


1  -0 


If  n  =  1,  (a  +  6)n  =  a1  +  1  a°b  H - -  a-^b2  =  a  +  6. 

If  n  =  2,  (a  +  6)»  =  a2  +  2a2~i&  +  —a°52  +  --‘-1  _‘-°a-i68 


=  a2  +  2  a&  +  62. 


2-3 
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If  n  =  3,  (a  +  &)»=  a3  +  3  a26  +  —  a'b2  +  3  *  2  -■  -1  a°b3  +  3  ‘  2  ‘ 1  ’  0  a~W 
,v  '  2  2-3  2-3.4 

=  a3  +  3  a2b  +  3  a&2  +  b3. 

If  n  =  4,  (a  +  &)n  =  a4  +  4  a36  4 - -  a2b 2  +  -  3 .2a68  +  ^  3  "  ^  a°64 

,v  7  2  2-3  2-3.4 


2  -3  -4 .5 

=  a4  +  4  a3b  +  6  a262  +  4  a&3  +  64. 

‘The  number  of  terms  in  each  case  is  one  more  than  n. 

After  the  (n  +  l)th  coefficient  a  zero  factor  occurs  in  the  numerator, 
which  makes  the  coefficient  zero. 

Where  n  =  4,  the  sixth  term  and  all  terms  which  follow  it  in  the 
expansion  contain  the  zero  factor  (n  —  4). 

26.  (l.l)10  =  (l  +  .l)10 

=  lio  +  10  •  l9(.l)i  +  45  •  I8  •  (.I)2  +  120  •  I7  •  (.I)3 
+  210  •  l8(.l)4  . 

=  1  +  1+  .45  +  .12  +  .021 
=  2.59  +  . 

27.  (5.2)8  =  (5'  +  .2)8 

=  58  +  8  •  57  •  (.2)  +  28  •  56(.2)2  +  56  •  55  •  (.2)3  +  70  •  54  •  (.2)4 
+  56  •  53  •  (.2)5  +  28  •  52  •  (.2)6 
=  390,625  +  125,000  +  17,500  +  1400  +  70  +  2.24  +  .0448 
=  534,597.28  + . 

28.  (1.06)6  =  (1  +  .06)6 

=  l6  +  6  •  l5  •  i(.06)  +  15  •  l4  •  (.06)2  + 

=  1+  .360  +  .054  + 

=  1.41+. 

29.  (.98)U  =  (1  -  .02)n 

=  in  _  11  . 110  .  (.02)  +  55  •  19(.02)2  -  165  •  l8  •  (.02)3 
=  1  -  .220  +  .022  -  .00132  + 

=  .80+. 

30.  (4.9)9  =  (5- .l)9 

=  59—  9  •  58  •  (.1)1  +  36  •  57(.l)2  —  84 . 5«  •  (.1)3+  126 . 55  .  (.I)4 
-  126  •  54(.l)5  +  84. 53(.l)6 

=  1,953,125  -  351,562.5  +  28,125  -  1312.5  +  39.375  -  .7875 
+  .0105 

=  1,628,413.59  + . 

31.  (2.9)8  =  (3  -  .l)8 

=  38  -  8  •  37  •  (.1)  +  28  •  36  •  (.l)2  -  56  •  35  •  (.I)3 
+  70  •  34  •  (.I)4  —  56  •  33  •  (.I)5 
=  6561  -  1749.6  +  204.12  -  13.608  +  .567  -  .01512 
=  5002.46. 
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1.  (1  +  x)i  =  1*  +  A 
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l~4.x_  1.  i- 


1  2x2+ •  l~l  •  x 


X  x^ 


xa 


1  + - + 

2  8  16 


2.  (2  +  x)*  =  2^  +  \  •  2"*  •  x  -  £  •  2~  lx2  +  Jg.  • 


x 6 


=  V2  + 


V2 


x 


V2x2  V2x3 


ixs 


4  32  128 

3.  (3-x)*  =  3*-f.  3“*x-  i  -3-ix2-  TV 

_  /g  _  V3  X  V3  X2  V3  X3 

~6  72  432 

4.  (1  +  x)4  =  l4  +  1. .  l“fx—  ^  •  l“tx2  +  g5T  •  l~lx3 


x 


5x3 


—  1  -f- - f- 

3  9  81 

5.  (2  +  x)4  =  2$  +  4  •  2~fx  —  •  2_tx2  + 

,3/2  ^  x  x2  6  a/2  x3 


8. 


8  1 


X6 


6 


36 


648 


6.  (3  -  x)4  =  si 


l.3-f.x-i.3-f.x2-/T 


'*  •  Xs 


a/3x  a/3x2  5\^Sx3 

9  81  2187 


8.  (17)4  =  (16  +  1)4 

=  16^  +  16"4.  I1-  |  •  16“ t  •  I2  +  TV  •  16“i.  I3 

=  4  +  .125  -  .00195 
=  4.123. 


9.  (28)4  =  (25  +  3)4 

=  254  +  1  .  25-4 . 3  -  1  .  25"  t  •  32  +  •  25-i  •  33 

=  5  +  .3  -  .009  +  .00054 
=  5.291. 

10.  (38)4  =  (36  +  2)4 

=  364  +  1 . 36-| .  2  _  l .  36-4 . 22 
=  6  +  .166-  .002 
=  6.164+ . 

(78)4  =  (8i  _  3)i 

=  8l4  -  1  .  81-  4 . 3  -  £  •  81-  4 . 32 
=  9  -  .1666  -  .0015 
=  8.831. 


11. 
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12.  (125)4  =  (121  +  4)4 

=  121*  +  1.121-4.41-  1-121-f -42+  ... 

=  11  +  .1818  -  .0015  +  • .  • 

=  11.180. 

14.  (79)4  =  (81  _  2)4 

=  8l4_  81“4.2+  ... 

=  9-  .1111  +  ... 

=  8.888. 

15.  (28)4  =  (27  +  1)4 

=  274  +  1  .  27~  4  •  l1  —  l  •  27-4 . 12 
=  3  +  .0370  -  .0004 
=  3.037. 

16.  (66)4  =  (64  +  2)4 

=  644  +  1  .  64“  t  •  2  —  1  •  64-4 . 22  + 

=  4  +  .0416  -  .0004 
=  4.041. 

17.  (30)4  =  (27  +  3)4 

=  274  +  1.27-4.3  -  1.27-4.32 
=  3  +  .1111  -  .0041 
=  3.1070. 

18.  (700)4  =  (1000  -  300)4 

=  iooo4  -  1 . 1000-  4 . 300  -  j .  1000-  4 . 3002 

-  -fc  .  1000-4 . 3003  -  •  1000-  V-  .  3004 

-  .  1000-  V- .  3005 

=  10  -  1  -  .1  -  .0166  -  .0033  -  .  0007 
=  8.879. 
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1.  61=1.2.3.4.5.6  =  720. 

2.  4!. 3!  =  4.3.2.3.2  =  144. 

3.  5!- 21  =  5-4. 3- 2. 2  =  240. 
6- 5- 4- 3- 2 


4.  6!-f-2!  = 


=  360. 


5.  4  1  -  3  1  •  2  1  =  4  •  3  •  2  -  3  •  2  •  2  =  24  -  12  =  12. 

_  .  ,  ...  ,  n(n  —  1)  (n  —  2)  (n  —  3)  etc. 

6.  n  1  -4-  (n  —  1)  1  =  — - — - — - - - =  n. 

(n  —  1)  (n  —  2)  ( n  —  3)  etc. 

n  (n  —  1)  (n  —  2)  •  •  •  (n  —  r  +  2) 

(r  —  1 )  1 

If  n  =  7,  and  r  =  5, 


7- 6- 5- 4 


=  35. 


4-3-2 
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8.  If  n  =s  15,  and  r  =  8, 

15-  14  -  13  -  12  -  11  •  10-9 


=  6435. 


7- 6- 5- 4- 3-2 
9.  If  n—  21,  and  r  =  12, 

21  •  20  •  19  •  18  •  17  •  16 . 15  •  14  •  13  •  12  •  11 
11.10.9.8.7.6.5.4.3.2 


=  352,716. 


10.  If  n  =  20,  and  r  =  15, 

20  •  19  •  18  •  17  •  16  •  15  •  14  •  13  •  12  •  11  •  10  •  9  •  8  •  7 
14  •  13  •  12  •  11  •  10  •  9 . 8  •  7  •  6  •  5  •  4  •  3  •  2 


=  38,760. 


11.  If  n  =  18,  and  r  =  17, 

18  •  17  •  16  .  15  •  14  •  13  •  12  •  11  •  10  •  9  •  8  •  7  •  6  •  5  •  4  •  3 
16  •  15  •  14 . 13  •  12  •  11  •  10  •  9  •  8  •  7  •  6  •  5  •  4  •  3  •  2 

12.  If  n  =  10,  and  r  —  11, 

10. 9- 8- 7. 6- 5. 4- 3. 2-1 


=  153. 


10.9-8.  7- 6- 5. 4. 3- 2-1 


=  1. 


2.  Sixth  term  of  (a  -f  b)9  = 
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9- 8* 7- 6- 5 
5- 4. 3- 2 


a465  =  126  a466. 


Oft  IQ  IQ 

3.  Fourth  term  of  (a  +  b)20  = - r — r - aub 3  =  1140  a17b3. 


4.  Seventh  term  of  (a  —  b)10  = 


3-2 

10  •  9  •  8  •  7  •  6  •  5 
6- 5- 4. 3. 2 


a466  =  210  a466. 


5.  Eighth  term  of  (a  —  6) 15 


15  •  14  •  13  •  12  .  11  •  10  •  9 
7  •  6  •  5  •  4  •  3  •  2 


a867 = —  6435  a867. 


(1  \  3°  . 29 . 28  /l  \ a 

a  H — )  = - a27  (-)  =  4060  a24. 

a)  3-2  \a) 

\ 

oft  1 Q  .  1  ft  .  1  7 

7.  Fifth  term  of  (a2  —  6)20  = - (a2)1664  =  4845  a3264. 

4  •  3  •  2 

Q  c.  +  .(CL  52\18  18  •  17  •  16  •  15  •  14  /a\13 /62\6  Q_Qa8 

8.  Sixth  term  of  ( - 1  = - (-)  (  — )  =—  8568  —  . 

\b  aj  5- 4- 3- 2  \b)  \a)  b3 


9.  Ninth  term  of  (x2  —  x)16  = 


16-15.14.13.12.11.10.9 
8- 7. 6. 5- 4- 3-2 


(x2)8x8 


10.  Seventh  term  of 


=  12,8  70  x24. 

2  62\14  14  •  13  •  12  •  11  •  10  •  9  (a2V  /2  52\6 


/a2  2  52\14_ 

U  ~a) 


6  •  5  •  4  •  3  •  2 


=  192,192  a1064 . 
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11.  Fifth  term  of  (V5-  y/j)  . = 

=  1S65*V.  lo.q.g.,. „ 

12.  If  xr_1  =  x5,  r  =  6.  The  coefficient  of  x5  = - =  252. 

5 . 4  •  3 . 2 

13.  If  (x2)r_1  =  x8,  r  =  6.  The  coefficient  of  x8  =  ^  ^ =  1820. 

14.  If  (x3)15_r  +  1  =  x15,  r  =  11.  The  coefficient  of  x15 

15-14.13-12.il -10.9.8.  7- 6  onAO 

—  — - —  oOOo. 

10- 9- 8. 7. 6- 5- 4- 3-2 

15.  If  (x2)14_r  +  1  (x-1)r_1  =  x10,  r  =  7.  The  coefficient  of  x10 


14-13-12.il  -10. 9 
6- 5- 4. 3-  2 


=  3003. 


4  a2  +  a  —  3 


1. 


a * 


4  + 


4a-  1 
a2  —  a  —  2 
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_  (4  a  —  3)  (a  +  1)  ( a  4-  1)  (a  —  2) 

X 


(a  —  1)  (a  4-  1)  (2  a  —  3)  (2  a  +  3) 

(4  a  -  3)  (a  4-  1)  ( a  -  2) 


(a  -  1)  (2  a  -  3)  (2  a  +  3) 

„  1  kilometer  .(>2 

2.  - =  —  =  .62. 

1  mile  1 


3  JUiter  =  0001^4)3  =  106+-  • 

1  quart 

100  x  160  400 


-23J. 

4 


4. 


43560 


1089 


„  5||  x  3f  95  29  4  4  5 

5.  — - =  —  x  —  x  —  x  — -  =  -  ■ 

16  8  29  19  8 


7ix4J 

6.  Let  5x  and  7x  equal  the  re¬ 
quired  parts. 

5x  +  7x  =  24,000. 

12  x  =  24,000. 

x  =  2000,  5x  =  10,000, 
and  7  x  =  14,000. 

7.  Let  2x,  5x,  7x,  and  9x  equal 
the  required  parts. 

2x  +  5x  +  7x  +  £  =  690. 

x  =  30. 

2x  =  60,  5x  =  150, 
and  7x  =  210, 9  x  =  270. 

CR 


8. 


X 


x2  +  5x 


(x  +  2)  (x  +  5) 
x2  -f  5  x  4-  6 


Since 

then 

9. 

Since 

then 


x  +  2 
x  4-  3  _ 
x  +  5  (x  +  2)  (x  +  5) 

x2  4-  5  x  <  x2  4-  5x4-6, 


x 


< 


x  4-  3 


x  4-  2  x  4-  6 


3—27 
?  —  3?r- 

7  —  28 

t 


i>l 
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1.  (a) 


Q>) 


(d) 


2.  (a) 


(&) 


(c) 


3  _  m 
m  27 
?n2  =  3  •  27. 
w  =  ±  9. 

t  _  m 

m 


7 


(o)  ~  =  T 


?7T  =  g. 
Wl  =± 


8  1 

gj  _ 
m 


m 


ra2  = 


m 

—  4-3 

X 

y_ 

m 

m 

xy 

m2 

=  X2. 

m 

—  ^  ^  • 

9  _  6 

6  “  V 

9t  =  36. 

t  =  4. 

180  _  60 
“  T* 

180 1  =  3600. 

t  =  20. 
216  _  36 
~36  “T* 
216  £  =  362 
£  =6. 


3.  (a)  —  =  - 


U  _  7 
10“/’ 
14/=  70. 
/=5. 

27  _  36 

3  “7* 

27/=  108. 
/=4. 


(&)  ~7r  —  -r 
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(c) 


4.  (a)  5x  =  9 y. 

5  ;  9  —  y:x. 

9:5  —  x  \  y. 

9  :  x  =  5  :  y. 

( b )  (a  +  3)  •  2  =  (a  +  1)  .  3. 

(a  +  3)  :  (a  +  1)  =  3  :  2. 

(d  -f  3)  :  3  =  (a  +  1)  :  2. 

(a  +  1)  :  (a  +  3)=  2  :  3. 

(c)  x2  —  y2  =  r2  —  s2. 

(x  —  ?/)  (x  +  y)  =  (r  —  s)  (r  +  s). 
(x  y)  :  (r  —  s)  =  (r  +  s) : (x  +  y) 
(x—y):  (r  +  s)  =  (r—  s) : (x  +  y). 
(r  +  s)  :  (x  —  y)  =  (x  +  y) :  ( r —  s). 


5  (a) 

(0 

6.  (a) 
(6) 

7. 


1  o 
2 

20 

6  ■ 

5  ‘ 

X 
2  ' 

a 

6 


9 

x 

12 

TO 

30 

12* 

c 

d* 


By  alternation,  -  =  - . 

c  d 


8. 


By  inversion,  -  =  - 


c 

d' 

d 

-  4 

C 


9. 


a  _  c 
b~d 

Like  powers  of  equal  ratios 
equal. 


are 


an 

bn 


cn 

dn 
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10. 


a  _c 
b  d 

Like  roots  of  equal  ratios  are  equal. 

Vn  r 

a  VC 


Vb  Vd 

a  _  c 
b~d ‘ 

Adding  1  to  each  member, 
cl  T  b  c  -j-  d 


11. 


d 


By  addition. 

12. 


a 

b 


By  inversion, 


c 

d' 

d 


%  a  c 

Adding  1  to  each  member, 
a  -f  b  _  c  -f  d 
a  c 

By  addition. 

a  _  c 
b  d 

Subtracting  1  from  each  member, 
a  —  b  c  —  d 


13. 


14. 


b  d 

By  subtraction. 

a  _  c 

b~d' 

By  inversion, 

b  _d 
a  c 

Subtracting  each  member  from  1, 
a  —  b  c  —  d 


a  c 

By  subtraction. 

15.  ?  =  ?. 

b  d 

Adding  1  to  each  member, 
cl  -f-  b  c  -f-  d 


Subtracting  each  member  from  1, 

^  =  (2) 

b  d  w 

Dividing  (1)  by  (2), 

a  +  b  _c  +  d 

a  —  b  c  —  d 

By  addition  and  subtraction. 


16. 


a  _  c 
b  d 

Multiplying  both  members  by  5, 
5  a 
~b 


5c 


17. 


d 

a  _  c 
b~d' 

Multiplying  both  members  by 
2  a  _  2  c 
Tb~Td' 


18. 


a  c 
b  =  d 


a 


19. 


Multiplying  both  members  by 
a 2  _  ac  ^ 

b2  bd' 

a  _  c 
b~d ' 

Multiplying  both  members  by  5, 
5a  _  5c 
b  d 

By  addition  and  subtraction, 

5a  +  5_5c  +  d  , 

5  a  —  b  be  —  d 
a  _  c 
b~d‘ 

Squaring  both  members, 
a2  _  c2 

P-  d2’ 

By  subtraction, 

a*-b2  _c2-d2 
_  d2 


20. 


b 


d 


(1) 


b2 


wit- 
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21. 


Squaring  both  members, 
Dividing  both  members  by  7, 

By  subtraction, 

Multiplying  both  members  by  7, 


a  _  c 
b  d 
a2  _  c2 
62  -  d2' 
a2  _  c2 

Jtf-'Td2' 

a2  _  7 62  _  e2  -  Id 2 
7  62  “  7  d2 

u2  —  7  b2 _ c2  —  7  d2 

b2  ”  d2 


22.  Now 

By  addition, 

By  subtraction, 

* 

(2)  •  (3), 

(4)  *  b 

23. 

Squaring, 

7 

Multiplying  by  - , 

O 

By  subtraction, 

By  alternation, 

Writing  (1)  by  alternation 

From  (6), 

From  (5)  and  (7), 


a  _  c 
b  d 


a  +  b 

c  -f-  d 

a 

c 

a  —  b 

c  —  d 

b 

d 

2  -  b2 

c 2  -  d2 

ab  cd 

a2  —  b2  _  c2  —  d2 
2  ab  2cd 


a  _  c 
b  d 
a2  _  c2 
62  "“d2’ 

7  a2  _  7  c2 
362  “3d2* 

7  ci2  —  3  62 _ 7  c2 -3d2 

7a2  “  7  c2 

7  a2  —  3  b2  _  7  a2  _  a2 
7 c2  —  3d2  ~  Tc2  ~~  c2  * 

then  multiplying  by 
a2  _  ab  c 
c 2  cd 
a2  _  bah 
c2  5  cd 
7  u2  —  362  _  5a6 
7  c2 -3d2  ~~  bed' 
la2 -3  b2  7  c2  -3d2 
5  a& 


(1) 

(2) 

(3) 

(4) 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 
(7) 


or 


5cd 


24. 

Cubing  both  members, 

By  addition  and  subtraction, 

By  addition  and  subtraction  in  (1), 

(3)  (4), 

By  inversion  and  alternation, 
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a  c 

b  ~  d 

(i) 

a3  e3 

b 3  ~  d3' 

(2) 

a3  +  63  c3  +  d3 

(3) 

a3  —  63  c3  —  d3 

a  +  6  c  +  d 

(4) 

a  —  6  c  —  d 

a2  —  ab  +  62  c2  —  cd  -f  d2 


a2  +  ab  +  b2 
a2  +  ab  +  b2 


c2  +  cd  +  d2 
a2  —  ab  +  b2 


c2  +  cd  +  d2  c2  —  cd  +  d2 

25.  In  a  series  of  equal  ratios  the  sum  of  the  antecedents  is  to  the  sum 
of  the  consequents  as  any  antecedent  is  to  its  consequent. 


26. 


a  _  c  _  5 

b  ~  d  ~  6* 
a  _  5 

6  _  6' 

Applying  the  theorem  of  Exer¬ 
cise  25  to  (2), 

a  -f-  5  b  -f-  6 


(1) 

(2) 


5  6 

Then  from  (3)  and  (1), 
a  +  5  _  5  _  c 

~~~d 


(3) 


28.  25:x  =  x:169. 

x2  =  169  •  25. 

X  =  ±  5  •  13  =  ±  65. 

29.  5  :  4  =  (x—  3) :  (x—  4). 
5x  —  20  =  4x  —  12. 

x  =  8. 

30.  (15  +  x) :  (15  —  x)  =  13  : 17. 
'By  addition  and  subtraction, 

30  _  30 
2x 


-  4 
x  —  —  2. 


6  +  6  6 

27.  2  x  :  (x+  8)  =  10  :  3. 

6x  =  10  x  +  80. 
x  =  —  20. 

31.  (10  +  x) :  (20  +  3  x)  =  (10  —  x) :  —  3  x 

200  +  10  x  —  3x2  =—  30  x  -  3x2. 
40  x  =  —  200. 


32. 


By  addition  and  subtraction, 


x  =—  5. 
Vx  +  2  x  +  1 


Vx-2 
2  Vx 


x  —  7 
2  x  —  6 


4  8 

4  Vx  =  2x  —  6. 
x  —  2  Vx  —  3  =  0. 

(Vx  —  3)  (Vx  +  l)  =  0. 

x  =  9orl.  (Root  1  rejected.) 


Then 
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33.  Let  x  and  y  be  the  first  and  third  terms,  respectively,  of  the 
progression. 

Then 

V 


x 


m 


m 

ra2  =  xy. 
m  =  ±  V  xy. 

Let  a,  ar,  ar 2,  •  •  •,  be  a  geometrical  progression. 

If  a  =  x  and  ar2  =  y ,  then  r2  =  -  • 

x 


r  = 


Y  x  x 


Also 

From  (1)  and  (2), 


ar  =  x •  ±-Vicy  =  ±  Vxy. 
x 

m  =  ar. 


(1) 


(2) 
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1.  (a)  ^  = 


So 


4  t rR2 
4  ttR  2 


R| 


(&) 


Si  _  4tt(1D1)2  _  Df  _  (2  R1)2  _  Rf 


«2  47r(4^2)2 


7) 2 
-^2 


(2*a)s 


R 


2.  =  — 


3. 


4. 


±  _  1 
R2  “  10 

Si  _  4  7T  12  _  1 

S^  “  4  7r  102  “  100 ' 
S  of  earth  _  79202 
S  of  Mars  42302 
S  of  moon  21602 


882 

T72 

32 


7744 

2209' 

9 


S  of  earth  79202  ll2 


121 

3 


5.  —  = 


D\ 


V. 


2  t™2  l7r(4i>2)3 


|ttR| 


r23 


6. 


7. 


8. 


Volume  of  sun  109s  1295029 


Volume  of  earth  l3  1 

Volume  of  Mars  _  42303  473 

Volume  of  earth  79203  883 

Volume  of  earth  _  79203  ll3 

Volume  of  moon  21 603  33 

122  90 


103823 

081472 

1331 
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10. 


11. 


13. 


102  147 


147  x2 
49  x2 


300 

30,000. 

10,000. 


/r.2  —  1  0  0  0  0 

X  —  —  4^  — 


X 


_  JLO  0  —  142 
—  7—  — 


AR2  A  ABC 


AK 2 
152 
AK2 

AK2 

AK 


A  AKR 
225 


81 

152  •  81 


225 


=  81. 


=  9. 


=  245. 


A  AKR  AR2 


A  ABC 

£ 

25 

25  AR2 
5  AR 
AG- AR 


AC 2 
AR2 
T52"’ 

152  •  4. 

15-2,  or  AR  =  6. 
RC  =  15-  6  =  9. 


15. 


A  AKR  AK2 


16. 


AARC 

1 

2 

AB 

KB 


45 

41 

*2 

4.5p 

V 


AB2 

102 


AR2_ 

10  V2  =  14.14. 
AR  -  ART 
14.14-10 
4.14. 

P 
8  ‘ 

360. 

80  feet. 


17.  Let 


x  = 


the  shorter  seg¬ 
ment. 

Then  24  —  x  =  the  longer  seg- 


3 

5' 


12. 

BC 2 
KR 2  ” 

AARC 

A  AAR* 

1 

x  15 

132  _ 

845 

24  —  x  25 
5x  =  72  ■ 

72 

A  AKR 

x  =  9. 

AARTR  = 

846'49  =  5.49 

169 

24  —  x  =  15. 

18. 


D-KRL  DS 3 


D-ABC 

_8 

27 

2 

3 


RH3 

RS3 


153 
DS 

lb' 

DS  =  10  inches. 


19. 


R-  RRR  RS3 


14. 


A  AKR  AR2 


A  ABC 

1 

6 

AR2 

AR 


AC2 

AR2 

"152" 

152 


D-ABC  RH3 
1  _  R*S3 
3“l8®  * 
183 


6 


:J/V6 

=  6.12  inches. 


DS3  = 

3 

DS  =  £  •  18  </9 
=  6  •  2.080 
—  12.48  inches 

and  two  imaginary  roots,  which 
are  rejected. 
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20.  (a) 

D  —  KRL 
D-  ABC 

1 

8 


DS3 

DIP 

DS3 


D  -  KRL 

D  -  ABC 
1 

2 


3 


163 


X 

753 

Xs 

753 

75  75  8/- 


163 

DS3  =  — . 

8 

DS  =  8  and  two  im¬ 
aginary  roots,  which  are  rejected. 

1  _  DS3 
8  x3 


<&) 


x=vi=2Vi 

=  59.51 +. 

75  —  (59.51  +)  =  15.48+and  two 
imaginary  roots,  which  are  rejected. 

V1  _ei  _23  _  8 


DS3  = 


x6 


8 

DS  =  -  • 

2 


22. 


23. 


21.  Let 


x  =  the  upper  seg¬ 
ment  of  I) II. 

Then  75  —  x  —  the  lower  seg¬ 
ment  of  Dll. 
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3.  y  cc 


h:y 


11 

k  r 


n  = 

„  1 

6.  io  cc  - 
d 

100 


hk 

y  =  —  < 

r 


w 


2. 


l 

4  0  0  (T 

_ J 

5  0  0  5 


Vo 


•  3  33  27 


V,  _  R? 


Vo 


Ri 


125  R\ 
_  *  • 


27 

5 

3 


R! 

Bi 

Ro‘ 


2.  x  oc  y. 

3.  x  <x  y. 

4.  x  x  y. 

8  _  15 

h  _k 

x  =  Ky. 

To~7‘ 

r  y 

2  =  5  A. 

y  =  18.75. 

rk 

v=j- 
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7T  —  2 

xi.  _  5. 

0  1 

1 

1 

2.  x  cc  -  . 

4.  wcc-. 

7.  £  oc  4 . 

y 

n 

r 

1 :x  —  :  ro* 

2  I  Tfb  —  3  I  "p2"* 

1 

t  —  K  • 

X  =  H- 

1 

m  —  T£. 

r 

5.  t  oci. 
n 

2:8  =  -:  —  . 

8  n 

4  =  — . 

25 

a:  =  ioo. 

0  1 

8.  w  oc  - 
d 


5000 

4000 


w  =  80. 


w  —  II  —  * 
d 

200  -  K 
K  =  800,000. 
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2.  x  cc  yz. 


4.  A  cc  hb. 


10  15-6 


3.  A  oc  hb. 


x  9-8 
x  =  8. 

30  _  5  •  12 
A  ~  7-10 
A  =  35. 

A  =  Khb. 

48  =  K  ■  8 . 12. 
JT=l 


Page  476 


5.  x  cc  -  • 
z 


T 

6.  Foe-. 
P 


^7 


10 

x 

x  =  l8 


1  2 

7T(> 


80  _ 
40  “ 

P  = 


300 
~30 
400 ' 
P 
80. 
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1.  IF  oc  d. 

4.  d  oc 

(a) 

172 

4000 

— 

IF 

3000 

(a) 

IF  = 

129. 

(6) 

172 

4000 

— 

• 

IF 

1000 

(b) 

IF  = 

43. 

(c) 

IF 

0 

172  “ 

4000 

IF  = 

0. 

2.  d  cc  C 

1100 

1 

5.  I  oc 

d 

6* 

Since 

d  = 

5940. 

versely  : 

3.  The  less  the  number  of  cubic 
inches,  the  greater  the  pressure  ; 
therefore  the  variation  is  inverse. 

If  p  oc  - ,  then 

V  24=JT3V, 

and  20  =  K 

In  each  case  AT  =  720. 

42  =  K-  =  720-- 
v  v 

v  =171  cubic  inches. 


16 

d~ 

d 

16 

d~ 

d 


l2 

32* 

144. 

F 

102’ 

1600. 


1 

d2 


tance,  the  page  appears  brighter 
when  nearer,  or  at  3  feet. 

L  =K  —  . 

1  32 


I c.—K  — 
2  62 


i 


4 

The  light  is  four  times  as  bright 
at  3  feet. 


CR 
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fir1  1  52 

b.  1  cc  —  •  —  —  — . 

21  1 


df 


d? 


dZ  =  M 

2  • 

=±  |V2  =  ±  3.54  feet. 

(Root  —  3.54  rejected.) 

J_ 

I 

4I~  T‘ 

d| 

r72  —  .2  5 
u2  ~  4  • 

=  ±f  =  ±21  feet. 
(Root  —  |  rejected.) 


x  =  ±  4898.9. 

(Root  —  4898.9  rejected.) 

4898.9  —  4000  =  898.9,  the  number 

of  miles  above 
the  surface  of 
the  earth. 

11  r>3  8  33 

11.  W  cc  it3.  —  — - 

w  53 


12.  t  cc  Vz. 


13.  t  cc  Vi. 


7.  A  oc  r2. 


154  72 


616 


x^ 


8.  A  oc  d2. 


9. 

(а) 

(б) 

(c) 

10. 


IE  oc  — 
d2 


x 2  =  196. 
x  =  ±  14. 

(Root  —  14  rejected.) 

•  ' 

402  _  102 

152  _  "x2"' 
x  =  ±  3|  feet. 

(Root  —  3|  rejected.) 


172  50002 


w  =  37  pounds. 

1  _  VlOO 

1  V81 

t  =  t9q  seconds. 

1  _  VlOO 

2  Vz^ 

Vz^  =  20. 

Zx  =  400  centimeters. 
1_  VlOO 

7  Vz2 

Vz^  =  10  •  7  =  70. 

L  =4900  centimeters. 


14.  p  cc  av2. 


.9  1  •  152 


Wr  40002 
W1  =  110.08. 
172  _  70002 
W~2  ~  40002  * 
W2  =  56.16. 
172  90002 


72.9  9-x2 

x  =  ±  45  miles  per 
hour. 

(Root  —  45  rejected.) 


15.  p  cc  a  •  d. 


62.5  1  .  1 


JEg  40002 

Ws  =  33|f  =  33.97. 


x  154 . 10 
x  =  96,250  pounds. 


16.  c  cc  Z  •  — 
d 


W<X~. 

d2 


1320  _  1 .  1 


150 

100 


xA 

40002 


20  -  — 

H 


c  =  $23, 466.67. 
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1.  3.5593. 

5.  2.8108. 

9.  2.8485. 

13.  1.4782. 

2.  2.6672. 

6.  1.9167. 

10.  .4782. 

14.  .4971. 

3.  1.7220. 

7.  1.0043. 

11.  3.4564. 

15.  .4343. 

4.  1.6309. 

8.  2.6993. 

12.  4.8908. 

16.  3.3703. 

Page  489 

1.  35.67. 

4.  373.3. 

7.  .6803. 

10.  5.928. 

2.  241.1. 

5.  .1805. 

8.  .009148. 

11.  .001276. 

3.  4.776. 

6.  .002276. 

9.  .1847. 

12.  .0001705. 

Page 

2.  log  37  =  1.5682 
log  28  =  1.4472 

log  (28  x  37)  =  3.0154 

antilog  3.0154  =  1036. 

3.  log  29  =  1.4624 

log  9  =  .9542 
log  (29  x  9)  =  2.4166 

antilog  2.4166  =  261. 

4.  log  9.8=  .9912 

log  6  =  .7782 
log  (9.8  x  6)  =  1.7694 

antilog  1.7694  =  58.8. 

5.  log  42  =  1.6232 
log  3.3  =  .5185 

log  (42  x  3.3)  =  2.1417 

antilog  2.1417  =  138.6. 

6.  log  386  =  2.5866 

log  27  =  1.4314 
log  (386  x  27)  =  4.0180 
antilog  4.0180  =  10,420. 

7.  log  432  =  2.6355 
log  263  =  2.4200 

log  (432  x  263)  =  5.0555 

antilog  5.0555  =  113,600. 


490 

8.  log  589  =  2.7701 
log  375  =  2.5740 

log  (589  x  375)  =  5.3441 

antilog  5.3441  =  220,900. 

r 

9.  log  4326  =  3.6361 

log  497  =  2.6964 
log  (4326  x  497)  =  6.3325 

antilog  6.3325  =  2,150,000. 

10.  log  2870  =  3.4579 
log  3754  =  3.5745 

log  (2870  X  3754)  =  7.0324 

antilog  7.0324  =  10,780,000. 

11.  log  286.7  =  2.4575 
log  2.391  =  .3786 

log  (286.7  x  2.391)  =  2.8361 
antilog  2.8361  =  685.7. 

12.  log  3.412  =  .5330 
log  2.526  =  .4024 

log  (3.412  x  2.526)  =  .9354 
antilog  .9354  =  8.618. 

14.  log  385  =  2.5855 

log  .647  =  1.8109 
log (385  x  .647)  =  2.3964 
antilog  2.3964  =  249.1. 
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15.  log  571  =  2.7566 
log  .073  =  2.8633 

log  (571  x  .073)  =  1.6199 
antilog  1.6199  =  41.68. 

16.  log  37.6  =  1.5752 
log  .00865  =  3.9370 

log (37.6  x  .00865)  =  1.5122 
antilog  T.5122  =  .3252. 

17.  log  .0476  =  2.6776 

log  673  =  2.8280 
log  (.0476  x  673)  =  1.5056 
antilog  1.5056  =  32.04. 

18.  log  .07325  =  2.8648 

log  6.354  =  ,8031 

log (.07325  x  6.354)  =  1.6679 
antilog  1.6679  =  .4654. 


2.  log  96  =  1.9823 
log  32  =  1.5051 

log  (96  -4-  32)  =  .4772 
antilog  .4772  =  3.001. 

3.  log  888  =  2.9484 

log  47  =  1.6721 
log  (888  -4-  47)=  1.2763 
antilog  1.2763  =  18.89. 

4.  log  976  =  2.9894 

log  361  =  2.5575 

log  (976  -  361)  =  .4319 
antilog  .4319  =  2.703. 

5.  log  439  =  2.6425 

log  27.1  =  1.4330 

log  (439  --  27.1)  =  1.2095 
antilog  1.2095  =  16.20. 

6.  log  3860  =  3.5866 
log  4.32  =  .6355 

log  (3860  -4-  4.32)  =  2.9511 
antilog  2.9511  =  893.5. 


19.  log  .6381  =  1.8049 
tog  .01897  =  2,2781 

log  (.6381  x  .01897)  =  2.0830 

antilog  2.0830  =  .01211. 
.6381  x  (-.01897)  =-.01211. 

20.  log  675  =  2.8293 
log  .0286  =  2.4564 

log  (675  x  .0286)  =  1.2857 

antilog  1.2857  =  19.30. 

675  x  (-.0286)=-  19.30. 

21.  log  .437  =  1.6405 
log  .0046  =  3.6628 

log  (437  x  .0046)  =  3.3033 
antilog  3.3033  =  .002010. 
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7.  log  4627  =  3.6653 

log  281  =  2.4487 
log  (4627  --  281)=  1.2166 
antilog  1.2166  =  16.47. 

8.  log  9896  =  3.9954 
log  52.78  =  1.7224 

log  (9896  -4-  62.78)  =  2.2730 
antilog  2.2730  =  187.5. 

9.  log  6732  =  3.8281 
log  7.81  =  .8927 

log  (6732  -  7.81)  =  2.9354 
antilog  2.9354  =  861.8. 

11.  log  2.35=  10.3711-  10 

log  .0683  =  2.8344 

log  (2.35  -4-  .0683)  =  11.5367-  10 
antilog  1.5367  =  34.41. 

12.  log  4.86  =  10.6866-  10 

log  .751  =  1,8756 

log  (4.86  -  .751)  =  10.8110-  10 
antilog  .8110  =  6.471. 
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13.  log  .0635  =  2.8028 

log  .277  =  1.4425 

log  (.0635  -  .277)  =  1.3603 
antilog  1.3603  =  .2293. 

14.  log  .2674  =  1.4271 

log  3.66=  .5635 

log  (.2674  -T-  3.66)  =  2.8636 
antilog  2.8636  =  .07305. 

15.  log  .07882  =  2.8966 

log  68.72  =  1.8371 

log  (.07882  -  68.72)  =  3.0595 
antilog  3.0595  =  .001147. 

16.  log  356  =  2.5514 
log  392  =  2.5933 

log  (356  x  392)  =  5.1447 
log  128  =  2.1072 
3.0375 

antilog  3.0375  =  1090. 


17.  log  347  =  2.5403 
log  625  =  2.7959 

log  (347  x  625)  =  5.3362 
log  346  =  2.5391 
2.7971 

antilog  2.7971  =  626.7. 

—  626.7.  Ans. 

18.  log  473.2  =  2.6751 

log  4.78  =  .6794 
log  (473.2  x  4.78)  =  3.3545 
log  68.3  =  1.8344 
1.5201 

antilog  1.5201  =  33.12. 

—  33.12.  Ans. 

19.  log  9.63  =  .9836 
log  .0892  =  2.9504 

log  (9.63  x  .0892)  =  1.9340 
log  .00635  =  3.8028 
2.1312 

antilog  2.1312  =  135.3. 
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2.  log  6.32  =  .8007. 
log  (6.32)4  =  4  (.8007) 

=  3.2028. 

antilog  3.2028  =  1595. 

3.  log  34.26=  1.5348. 
log  (34. 26)2  =  3.0696. 

antilog  3.0696  =  1174. 

4.  log  6.715  =  .8271. 
log(6.715)3  =  2.4813. 

antilog  2.4813  =  302.9. 

6.  log  .362  =  1.5587. 
log(.362)4  =  2.2348. 

antilog  2.2348  =  .01717. 

7.  log  .0972  =  2.9877. 
log  (.0972)2  =  3.9754. 

antilog  3.9754  =  .009450. 


8.  log  .003597  =  3.5559. 
log(.003597)5  =  13.7795. 

antilog  13.7795  =  .000,000,000,000,601,9. 

9.  log  (486. 2)2  =  2  (2.6868)  =  5.3736 

log(3.85)3  =  3  (.5855)  =  1.7565 

log  (486.2)2  (3.85)3  =  7.1301 

antilog  7.1301  =  13,490,000. 

10.  log(.375)5  =  5(1.5740)  =  3.8700 

log  (62. 5)4  =  4(1.7959)  =  7.1836 

log  (.375)2  (62. 5)4  =  5.0536 

antilog  5.0536  =  113,100. 

11.  log(2.25)4  =  4  (.3522)  =  1.4088 
log(1.232)3  =  3  (.0906)  =  .2718 

log  (2.25)4=  (1.232)3=  1.1370 

antilog  1.1370  =  13.71. 
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2.  log  a/783  =  1(2.8938) 

=  .9646. 
antilog  .9646  =  9.218. 

3.  log  \/l435  =  1(3.1569) 

= .6314. 
antilog  .6314  =  4.280. 

4.  log  \/3421  =  l  (3.5341) 

=  .8835. 


13.  log  (43.56)2  =  3.2782 
log  7.984  =  .9022 
log  of  numerator  =  4.1804 
log  (7. 623) 3  =  2.6466 
log  of  quotient  =  1.5338 
log  of  expression  =  | .  1.5338 
=  .7669. 
antilog.  7669  =  5.846. 


6. 


7. 


8. 


antilog  .8835  =  7.647. 

log  V.0756  =  l  (8.8785  -  10) 
=  4.4393  -  5. 


antilog  1 .4393  =  .2750. 

log  V.0007624  =  l  (6.8822  —  10) 
=  i.3764  —  2. 
antilog  1.3764  =  .2379. 

log  v7. 005679  =  1(1.7542  -  4) 
=  .4386-  1. 


14.  log  V269  =  riT  (2.4298) 

=  .2209. 
antilog  .2209  =  1.663. 

15.  log  x/463  =  .6664 

log  87  =  1.9395 
log  of  product  =  2.6059 
log  of  expression  =  1.3030. 
antilog  1.3030  =  20.09. 


antilog  1.4386  =  .2745. 

9.  log  (38.4)f  =  §(1.6843) 

=  1.0562. 

antilog  1.0562  =  11.38. 

10.  log  (4.925)1  =  f(. 6924) 

=  1.0386. 

antilog  1 .0386  =  10.93. 

11.  log  (6.387)1  =  -§(.8053) 

=  1.3422. 
antilog  1.3422  =  21.99. 

—  21.99.  Ans. 

12.  log  283  =  2.4518 
log  7.627  =  .8824 

log  (283)  (7.627)  =  3.3342 
log  (3. 423) 3  =  1.6032 
log  of  radicand  =  1.7310 
log  of  radical  =  .8655. 

antilog.  8655  =  7.337. 

—  7.337.  Ans. 


16. 


25  -y/137  4/972 
58  1  V  e7  V  JiZ 

25  (137)  ^ 


381 


(67)i 


(972)7. 


log  25  =  1.3979 
log  (137)*  =  1.0684 
log  (972)^  =  .4980 
log  of  numerator  =  2.9643 
log  381  =  2.5809 

log  (67)7=  .9131 

log  of  denominator  =  3.4940 
log  of  expression  =  1.4703. 
antilog  1.4703  =  .2953. 


17.  log  31  =  1.4914 

log  "y/. 07241  =  1,6199 
log  of  numerator  =  1.1113 
log  426  =  2.6294. 
log  of  expression  =  2.4819. 
antilog  2.4819  =  .03033. 
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18. 

For  any  number  n,  if 

l°gion  = 

then 

10x  =  n. 

0) 

For  the  same  number  n,  if 

logioon  =  V, 

then 

100'/  =  n. 

(2) 

From  (1)  and  (2),  10x  =  100^, 

whence  10x  =  102  v  or  y  =  - . 

2 

Therefore  log100n  =  h  loSion- 


log105732  =  3.7583  and  log1005732  =  1.8792. 

log10573.2  ==  2.7583  and  log100573.2  =  1.3792. 

log1057.32  =  1.7583  and  log10057.32  =  .8792. 

log105.732  =  .7583  and  log1005.732  =  .3792. 
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1.  No.  No  real  power  of  a  positive  real  number  is  a  negative  number. 
Hence  no  logarithm  can  be  found  for  a  negative  number  to  a  positive  base. 


2.  Let 


log39  =  x. 
3*  =  9  = 
x  —  2. 


32. 


6.  Let 
Then 


5  log279  =  x. 


log279 


X 


3.  Let 


log28 


x. 

2X  =  8  =  23. 
x  =  3. 


4.  Let 


log82 


X. 

8X  =  23x  =  21. 


_  l 


x  — 


5.  Let  4  log927  =  x. 

x 


logo  27  =  - 


X  X 

94  =  32  =  33. 


7.  Let 


Now  let 


x 


=  3, 

2 

x  —  6. 


(2  7) 5  =  9. 

3  X 

3^  =  32. 

—  =  2. 

5 

x  =  \v 
log4  8  =  x. 
4r  =  8. 
x  =  %. 
31og84  =  y. 

log84  =  |. 

y 

83  =  4. 


2  v  =  22. 

V  -  2. 

log48  +  3  log8  4  =  x  +  y 
=  1+2  =  31 

8.  2  log2781  —  4  log8127  =  2  (|)  -  4  (J)  -  -  1 


3* 


9.  31og25  125  +  21og525—  21og125  5  —  1  +  4—  §  —  7(f. 

10.  41og3(|)  —  5  log9(*V)  +  21og279  =  4(—  1)  —  5(—  f)  +  2(§)  =  4f. 

11.  log  f  +  log  If  =  log  (1  •  ||)  =  log  f. 


or 
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12.  log  -^2  log  f  I  = 

13.  logy  +  log  f  J- 

14.  2  log  3  +  3  log  2  = 

15.  3  log  4+4  log  3  — 


16. 


Iog(“"f)= 


l°S(^'U)  =  logf- 

log  |  =  iog(y  •  f§ 
log(32  •  23)  =  log  72 
2  log  6  =  log  (43  •  34 


log 


a2  —  x2 


f )  =  log  6. 

62)  =  log  144. 


a 


17. 

log  V  a2  —  x2  =  log  (a2  — 

18. 

log  Vs  (s  —  a.)  =  log  [s  (s  - 

19.  log  ^ 

js(s-b)(s-c) 

V  s  —  a  &  \ 

=  J[logs  + 

20.  (a) 

2  7rZ?  = 

log  2  = 

log  85  = 
log  3.1416  =r 
log  of  product  = 

antilog  2.7275  = 

6>) 

3281  = 

r  = 

log  3281  = 

log  2  7T  — 
log  of  quotient  = 

antilog  2.7179  = 

21.  (a) 

7 tR2  = 
log  3.1416  = 

* 

log  (5.672)2  =  : 
log  of  product  =  : 

antilog  2.0045  =  : 

(6) 

7rR2  = 

R=- 
log  67.37  = 
log  3.1416  = 
log  of  quotient  = 
log  of  expression  = 

antilog  .6657  =  ■ 

-  log  +  x)  ~  g) 
a 

=  log  (a  +  *)  +  log  (a  —  x)  —  log  a. 

=  i[!°g(a  +  x)  +  log  (a  -  x)], 
)]*  =  h  tloS s  +  log(s-  a)]. 


s  —  a 


l) 


1  [log  s  +  log  (s  -  b)  +  log (s  -  c)  -  log  (s  - 


0)1 


2  (85)(3.1416). 

.3010 

1.9294 

.4971 

2.7275 

534  inches. 

2  7 rr. 

3281  ~  2  7T. 

3.5160 

.7981 

2.7179 

522.3  centimeters. 

3. 1416(5. G72)2 
.4971 
1.5074 
2.0045 

101.0  square  feet. 

67.37, _ 

V67.37  -  3.1416. 
1.8285 
.4971 
1.3314 
.6657. 

4.631  feet. 
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22.  (a) 


<*) 


4  ttR2  =  4(3.1416)  (3958.79)2. 

log  4=  .6021 
log  3.1416  =  .4971 
log  (3958.79)2  =  7.1952 
log  of  product  =  8.2944 


antilog  8.2944  =  196,900,000  square  miles. 


2ttR  =  2  (3.1416)  (3958.79). 

log  2=  .3010 
log  3.1416=  .4971 
log  3958.79  =  3.5976 
log  of  product  =  4.3957 

antilog  4.3957  =  24,870  miles. 


23.  (a) 


(b)  Here 


4  7 tR3 
3  ~ 

R  = 


4  •  3.1416  R3 
8 

3 1  86-3 
\'4  •  3.1416  * 


log  86  =  1.9345 
log  3  =  .4771 
log  of  numerator  =  2.4116 
log  4  =  .6021 
log  3.1416  =  .4971 
log  of  denominator  =  1.0992 


log  of  fraction  =  1.3124. 
l  log  of  fraction  =  .4375. 
antilog. 4375  =  2.738  feet. 

3 /  47-3 

47  =  1^0^  =  ^-—  • 

log  47  =  1.6721 
log  3  =  .4771 
log  of  numerator  =  2.1492 
log  4  7r  =  1.0992 
log  of  fraction  =  1.0500 

log  R  — log  of  fraction  =  .3500. 
antilog  .3500  =  2.239. 


The  diameter  is  2  R,  or  4.478  inches. 

CR 
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24.  (a) 


% 


25. 


26. 


27. 


28. 


c  +  a  =  377  +  288  =  665. 
c  —  a-  377  -  288  =  89. 
log  665  =  2.8228 
log  89  =  1.9494 
log  of  product  =  4.7722 
log  of  expression  =  2.3861 

antilog  2.3861  =  243.3,  the  side. 

c  +  a  =  1285  +  924  =  2209. 
c  —  a  =  1285  -  924  =  361. 
log  2209  =  3.3442 
log  361  =  2.5575 
log  of  product  =  5.9017 
log  of  expression  =  2.9509 

antilog  2.9509  =  893.0,  the  side. 

!?V5  =  M?V3. 

4  4 

log  (34.23)2  =  3.0688 
log  V3  =  .2386  * 
log  of  numerator  =  3.3074 
log  4  =  .6021 
log  of  expression  =  2.7053 

antilog  2.7053  =  507.3  square  inches 
=  3.523  square  feet. 


3*  =  25. 

x  log  3  =  log  25. 
log_25 

log  3 
_  1.3979 
“  .4771 


2.92. 


# 


64x  =  4. 
43  x  —  41 

Sx  =  1. 


16x  =  1024. 

24  X  =  210. 
4x  =  10. 
x  =  2.5. 


29.  (-  2)x  =  64. 

(_  2)x  -  (-  2)». 

x  =  6. 


9 


30. 


3  =  (1.04)x. 
x\og  1.04  =  log  3. 

log  3 

X  —  0 

log  1.04 


.4771 

.0170 


28.06. 
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31.  2*  =  64  =  26. 

x  =  6. 

32.  42*+!  =  84. 

(2  x  +  1)  log  4  =  log  84. 

_  log  84  —  log  4 
2  log  4 

_  1.9243-  .6021 
“  1.2041 

1.3222 
“  1.2041 
=  1.09+. 

33.  3X  +  3  =  6561. 

(x  +  3)  log  3  =  log  6561. 

log  6561  —  3  log  3 

_  3.8170-  1.4313 

~  .4771 

=  5.0. 

34.  10x_1  =  3. 

(x  —  1)  log  10  =  log  3. 
x  —  1  =  log  3. 

x  =  1  +  log  3  =  1.4771. 

35.  8x  +  2  =  6. 

(x  +  2)  log  8  =  log  6. 

log  6  —  2  log  8 


37.  (.07)*  =  9. 

_  log  9  _  .9542 
~  log  .07  ~  2.8451 
.9542 

“  -1.1549 
=  -  .82. 

38.  (a)  log  (3)52  =  52  log  3 

=  52  (.4771) 

=  24.8092. 

25  digits.  Ans. 

(6)  log  2340  =  340  (.3010) 

=  102.3400. 

103  digits.  Ans. 

(c)  log  29  =  2.7090 
log  38  =  3.8168 
log  57  =  4.8930 
log  of  product  =  11.4188 

12  digits.  Ans. 

40.  (1.06)*  =  2. 

x  =  Jog2_ 
log  1.06 
_  .3010 
“  .0253 

=  11.89+  years. 

41.  (1.04)*  =  3. 

x  -  lQg3 
log  1.04 

_  .4771 

“  .0170 

=  28.06+  years. 

(1.035)*  =  2. 

x  -  loS2 
x  ~  log  1.035 
.3010 
“  .0149 

=20.20+  years. 


x  = 


log  8 

.7782-1.8062 


.9031 
:  —  1.13. 


36.  (.3)-*=  5. 

—  xlog  .3  =  log  5. 


x  =  — 


log  5  _ 
log  .3 
.6990 
-  .5229 


.6990 
1.4771 

=  1.33+. 


42. 
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43.  4000(1.05)*  =  7360.80. 

_  log  7360.80  -  log  4000 
log  1.05 
_  3.8669  -  3.6021 
~~  .0212 
=  12.49  -f  years. 


44.  Let 


x  =  amount  in  dollars. 
24(1.04)300  =x. 

300  log  1.04  +  log  24  =  logx. 

5.1000  +  1.3802  =  log  x. 

6.4802  =  logcc. 

x  =  |3,021,000. 


45. 


(1.015)*  =  2. 

iog  2  _  .3010 

~  log  1.015  ~  .0065 

46.3  OQ  1K 
— —  =  23.15  years. 


46.3. 


p 


46.  The  amount  of  P  dollars  in  one  year  at  r%  is  P(1  +  r). 

The  amount  of  P  dollars  in  two  years  at  r%  is  P(1  +  r)2. 

Hence  the  amount  of  P  dollars  in  t  years  at  r%  is  P(1  +  r)1. 

The  amount  of  P  dollars  in  one  year  at  r°J0  (semiannual  interest)  is 


P 


The  amount  of  P  dollars  in  two  years  at  r%  (semiannual  interest)  is 


The  amount  of  P  dollars  in  t  years  at  r°f0  (semiannual  interest)  is 


In  like  manner  for  the  others. 


5000(1.04)4  =  a. 

log  A  =  log  5000  -f  4  log  1 .04 
=  3.6990  +  .0680 
=  3.7670. 

A  =  |5848. 


47.  (a) 
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(b)  5000  (1.02)8  =  A. 

log  A  =  log  5000  +  8  log  1.02 

=  3.6990  +  .0688  =  3.7678. 

A  =  $5859. 

(c)  5000(1.01)i6=  A. 

log  A  =  log  5000  +  16  log  1.01 

=  3.6990+  .0688  =  3.7678. 

A  =  $5859. 

(Four-place  tables  do  not  show  a  difference  here  between  semiannual 
and  quarterly  payment  of  interest.  Seven-place  tables  show  the  amount 
for  semiannual  payments  to  be  $5858.30,  and  for  quarterly  payments 
to  be  $5862.90.) 

48.  A  =  4.12(1.01)20. 

log  A  =  log  4. 12  +  20  log  1.01 
=  .6149  +  .0860 
=  .7009; 

A  =  5.022. 

49.  5  =  P(1.01)20. 

log  P  =  log  5  —  20  log  1.01 
=  .6990  -  .0860 
=  .6130. 

P  =  4.102. 


i 


’ 


V 
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